


The Problem of Life at High Altitudes 


By William Spence Black 


What's Wrong With the American Oil-Shale Industry 


By Arthur J. Hoskin 









Bauxite: Occurrence, Mining and Uses 
By Raymond B. Ladoo 







Electrical Equipment in the Metallurgy of Nickel 


By J. L. McK. Yardley 






— re : “eg: ie Laat, ae: Re a : * io :. 
Camp of Vanadium Corporat:on of Amer:ca at Mina Ragra, Peru, 15,500 ft. above the sea. ee 
Andes Mountains in background oe 





: “ . 7 teem Ek i aye r as ; wg ee oem G , 3 ee ae ae = 2 


—_— 









LN, OTTO SOLE LACTIS AA SET SEF 








Z Engineering and Mining Journal-Press Vol. 114, No. 19 


S-A MFG.CO. 1534 


S-AMFG.CO.1S34 





There’s a reason 


The reason for the success of S-A Unit Carriers in the 
metal mining field is that there’s a reason for every struc- 
tural and operating characteristic of S-A Unit Carriers. 
Examine an S-A Unit Carrier carefully and critically and 
you'll find that every feature complies with some definitely 
established and well-founded principle of construction. 





S-A Belt Conveyor 
equipped with Unit 
Carriers and automatic The reliable service given by the S-A Unit Ball Bearing 
tripper. Carrier in addition to the saving incurred in power, belt 
wear and lubrication, makes this carrier the best invest- 

ment for the discriminating purchaser. 


With the smooth-running, easy-turning, ball bearing rol- 
lers, the belt wear is practically negligible. 


Built in a wide variety of combinations and sizes to 
meet the requirements of the individual customer 


STEPHENS-ADAMSON MFG. CO. 
AURORA, ILL. 


S-A Unit Carriers 
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Copper and the Tariff 


HE NEED for an institution for the higher 
| education of public men, such as Congressmen 
and the like, is suggested by an article by Mr. 
Edward Nelson Dingley in the October issue of the 
Review of Reviews. This article is on the subject of 
the tariff; in it there appears the sub-title “Have We a 
‘Surplus’ for Foreign Markets?” and this is succeeded 
by the following: 

“It is urged that we must have a foreign market wherein 
to place our ‘surplus.’ Is it not strange to talk of ‘surplus’ 
when during the last two fiscal years we imported 65,000,000 
bushels of wheat, $163,000,000 worth of wheat flour, and 
99,000,000 lb. of copper : 

This is a classic example a how it is possible to 
perpetrate a falsehood while telling the truth. It is 
true we are importers, but it is also true—which Mr. 
Dingley neglects to state—that we are exporters. We 
may assume Mr. Dingley’s ignorance of the fact of our 
export trade, hence our suggestion for an institution 
for higher education; for the disbelief in his ignorance 
would involve a charge of dishonesty. 

Mr. H. A. C. Jenison, of the U. S. Geological Survey, 
has written the editor of the Review of Reviews, point- 
ing out the well-known facts and explaining in the 
appropriate simple terms the reason why people talk 
about “surplus” of copper. He says: 

“A search of the records of the Geological Survey, the 
Bureau of Foreign and Domestic Commerce, and the annals 
of the American Bureau of Metal Statistics failed to reveal 
the source of the data on copper imports contained in the 
article under discussion, but among other things they show 
that for many years the American imports of copper have 
been four to six times 99,000,000 Ib. and the exports, exclu- 
sive of manufactured copper, have been with few excep- 
tions about double the imports, and that the imports have 
practically all come from American-owned mines in Canada, 


Chile, Peru, and Mexico to be refined in American refineries 
and sold abroad. 

“A glance at the inclosed table will show that since 
1907, with the exception of 1921, at no time has domestic 
consumption equaled domestic production, and during that 
time from one-third to one-half of the American refinery 
production has been exported in unmanufactured form alone. 
In 1921, due to the collapse of foreign markets and the 
unhealthy condition of domestic markets, copper stocks 
reached the unprecedented total of 1,124,000,000 lb. and 
forced the suspension of operations by nearly all the large 
producers for one year’s time. 

“At the same time the copper producers through the 
Copper Export Association (organized under the Webb Act 
to facilitate marketing American copper abroad) withdrew 
from the domestic market 400,000,000, lb. of primary refined 
copper and bonded it for $40,000,000, upon the express 
guarantee that it wou'd be sold only in foreign markets.” 


These facts are well known to our readers, but they 
seem to remind us of the dependence of the American 
copper industry for its prosperity upon foreign 
markets, and the danger which threatens this industry 
from tariff legislation, which serves to impede foreign 
trade. Since the recent tariff bill was passed as a 
sacrifice to the Republican gods, and to appease the 


greediness of various “interests” (we speak accurately, 
not accusingly), there has been evident in the reports 
from Washington a disposition on the part of the 
President to be prepared to change the government’s 
attitude on the tariff under the powers given him in the 
“flexible” provision of the bill, and through the advice 
and help of the Tariff Commission. A prominent 
Republican, who himself had been a seeker of special 
benefits for a certain mineral industry under the tariff, 
recently observed that the tariff program, taken as a 
whole, is so unnatural that it must eventually fall of 
its own weight. 

Observers have been anxiously watching the statis- 
tics on foreign trade since the going into effect of the 
new tariff. Imports in September were probably con- 
siderably higher than those of the immediately preced- 
ing months, but the tariff operated only during part 
of September. October figures will be eagerly looked 
for. If we do not import, our business men realize 
that we cannot export. If we do not buy, we can- 
not sell. 
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Mining Companies as Prospectors 


PESSIMIST once remarked that all good things 
A’ come to an end. This truism is especially appli- 
4 cable to the majority of gold mines, the directors 
of which, however, are sometimes wise enough to con- 
serve a portion of the profits when they see the ap- 
proach of the exhaustion of the ore reserves, with the 
intention of applying the excess wealth to the discovery 
of a new mine. The Great Boulder Proprietary com- 
pany, operating at Kalgoorlie, in Western Australia, 
has an enviable record, in no small measure due to the 
efficient management of Mr. Richard Hamilton; 
although it is not impertinent to add that a good mine 
often makes a good manager. Dividends began in 1895, 
when 40 per cent of the capital was distributed; in 
1896 the amount was increased to 100 per cent; during 
1897 and 1898 the distribution was equivalent to 155 
per cent; for each of the next four years it slumped 
to 100 per cent, rising to 125 per cent in 1902, 150 per 
cent in 1903, and 1624 per cent in 1904. From 1905 
to 1917, 150 per cent per year was distributed; in 1918 
the first signs of the inevitable became apparent: the 
dividends were reduced to 1124 per cent; during 1919, 
1920, and 1921 they were maintained at 75 per cent. 
Disbursements such as these indicate a healthy past; 
but the yearly statement of ore reserves shows that new 
properties must be acquired if the future life of the 
company is to be assured. According to recent reports, 
it has been decided to go far afield in search of a new 
mine, the Province of Rioja, in Argentina, having been 
selected for the scene of the quest. A new company has 
been formed, to be known as the Boulder Exploration 
Syndicate, and a tract of land with an area of about 
250 square miles is to be prospected. 
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It is to be hoped that this venture will be a technical 
as well as an economic success, for the Argentine 
mining industry has been handicapped by the fruits of 
fraud and ignorance—fraud on the part of charlatans 
and confidence men who have successfully promoted 
some of the most remarkable swindles in history, and 
ignorance on the part of pseudo-engineers who have 
suggested or sanctioned large expenditures of money 
for unwise development campaigns. and unsuitable 
equipment, all of which can be considered as the 
inevitable outcome of irresponsible technical direction. 
Little or no attempt at scientific prospecting has been 
made. Consequently, the efforts of the new company 
deserve encouragement; for, whatever the outcome, 
the work done should show our neighbors to the south 
that, under efficient technical control, mining may be 
an honorable and a legitimate business, deserving of 
the support of the authorities. Argentina has much to 
gain by assisting reputable mining engineers to develop 
the mineral resources of a country in which technical 
skill and business integrity are sorely needed. 





Labor Conditions in Australia 


N ANOTHER PAGE we publish an interesting 
() i: on labor conditions in Australia. The 

communication is by a mine manager resident 
at Bendigo, in Victoria; it is a protest against the use 
of “labor-ridden” as an adjective applied to Australian 
industry. Our correspondent, Mr. A. Moline, has trav- 
eled widely, and is in a position to make intelligent 
comparisons. One statement that he makes is deeply 
significant: that he cannot recall the loss of a single 
life by violence during a strike in Australia. This im- 
munity from the murders and assassinations that befoul 
industrial quarrels in this country he imputes to the 
sobering effect of compulsory arbitration, but we ven- 
ture to suggest another factor: the lack of a habit of 
carrying concealed weapons, more particularly the re- 
volver or “six-shooter,” which is a heritage from our 
American frontier life. 

Mr. Moline speaks well of the operation of compul- 
sory arbitration in the Federal Court of the Australian 
Commonwealth, and his testimony to its usefulness is 
well worthy of our earnest attention, for he is in a 
position to give a reliable opinion. We note, however, 
from the cable dispatches that the recent award of the 
Arbitration Court, fixing forty-eight hours as a work- 
ing week instead of the existing forty-four hours, has 
provoked strikes at Broken Hill and Kalgoorlie. It is 
noteworthy that coincident with this trouble the Pre- 
mier of South Australia has introduced a bill to abolish 
compulsory arbitration in that state and to substitute 
a system of voluntary arbitration. The Premier, Sir 
Henry Barwell, admits frankly the failure of compul- 
sory arbitration and expresses the opinion that the 
Federal Court is doomed. So far as we know, most of 
the Australian managers of mines dislike the system 
of compulsory arbitration because the awards have gone 
against them, but it is probable that this is due to the 
fact that the awards were made in times of a rising 
cost of living and that now the awards of the court may 
be such as to be pleasing to them but distasteful to 
their employees. Information concerning the working 
of the system in Australia is welcome because the idea 


of adopting it in this country has been discussed fre- 
quently. 
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Drilling Equipment and Productivity 


r NXHE MULTIPLICITY of rock drills and the speedy 
replacement of one type by a newer design has 
often been ascribed to competition between 

ambitious and progressive manufacturers. Undoubt- 

edly, competition has been a primary cause, but one 
prominent drill manufacturer who discussed the sub- 
ject with us recently ascribed the reason to the mine 

superintendent and manager. He said that when a 

salesman approached a manager, the salesman would 

be confronted with the question, What have you got that 


‘is new? Thus the demand for novelties has apparently 


come from the mines. 

New fashions are in order. Despite the repeated 
changes in drilling equipment, our drill manufacturer 
asserts that the average drilling performance of today 
does not greatly exceed the best obtained by the piston- 
drill equipment, once the standard. This is not the 
fault of the new drills, as their performance almost 
doubles that of the piston drill. It is attributable to the 
driller and his policy of holding back. As a result 
there is a capital input for drilling equipment that is not 
earning its way. The new drills require less manual 
effort, even with increased output, as compared with the 
older types. The mining company pays a stiff price 
for every change in design or added improvement in 
the drill and its accessories. A commensurate return 
in performance should result. Without it, there is a 
cumulative money loss that must necessarily have its 
effect upon the industry generally. 

Both manager and men have a part to play in secur- 
ing adequate performance. The training of drillers is 
necessary for a maximum average output. Increased 
skill through experience requires time and is costly. 
Both expense and time can be reduced materially by 
training. Increased productivity both of capital in- 
vested in drilling and labor is the major requirement 
of the present situation in mining. We bespeak an 
active interest on the part of the miner, and the whole- 
souled co-operation with the mine organization. With- 
out it, the mining industry cannot be prosperous. 








Zine Mining in Mexico 

OR MANY YEARS the question of establishing 
Pe: smelting in Mexico has been under discussion, 

and still remains so. There is much zinc ore avail- 
able, especially in northern Mexico; and the zinc tariff 
recently enacted in the United States is chiefly designed 
to handicap the competitive importation of these Mexi- 
can ores. A correspondent advises that zinc mining has 
been at a particularly low ebb during the last two years, 
and will so continue until the European market for zinc 
ores improves, or until a smelter is built. 





Buying Something Made of Copper 


NDER THE HEAD “Buy Something Made of Cop- 

| per” we note that a certain Bisbee individual 
advertises some mining claims for sale in a West- 

ern journal. The property includes “one miner’s cabin 
Great mining possibilities in these claims; gold, 

silver, and copper.” But if these possibilities should fail 
the property is also “fine for fruit; peaches, apples, 
grapes; water for swimming pool.” Or if the possible 
purchaser is not agriculturally inclined, the property 
“has been used for moving picture studio last two yrs.” 
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Auxiliary Equipment for the 
Mining Engineer 


HE AVERAGE young mining engineer is usually 
deficient in at least two respects: He has not 
learned, by routine instruction, to present his 
written opinions and conclusions in a form that appeals 
immediately to his principals or to those who act as 
intermediaries between him and the profession at 
large; and he is not proficient in the mechanics of 
photographic illustration. Schools and universities 
would do well to include short courses in typewriting 
and photography as regular phases of education for 
would-be engineers. 

An ability to typewrite quickly and accurately may 
be essential to the success of an undertaking, for the 
mining engineer is often so situated that he himself 
must constitute his own office force. The typewritten 
letter receives immediate attention and commands a 
degree of respectful consideration that the pen-written 
epistle cannot achieve. The typewriting of a report 
or a thesis gives an added prestige to the effort. It 
compels the writer’s attention, by the avoidance of dis- 
tractions, to the method of presentation, to the phrase- 
ology used, to the possibility of the condensation of 
conclusions and the classification of ideas. It permits 
intelligent anticipation of how the effort will appear 
in print, and leads to a greater degree of revision. 

However, to get the best out of a typewriter necessi- 
tates proficiency in operation; and this means proper 
schooling in the first instance. Usually, the graduate 
purchases a portable machine, which he finds he can 
operate by means of 20 per cent of the digits provided 


has acquired a pseudo-efficiency thus, he is proof against 
the easy acquisition of a proper style; a combination 
of speed and accuracy is a difficult goal after much time 
has been spent in operating the machine by amateur 
methods. If the elements of successful typewriting 
have not been taught, the emerging graduate can teach 
himself, even with the portable or traveling machine, 
by means of instruction books and charts; but perse- 
verance is needed. 

The young engineer who has mastered an efficient 
system of typewriting will find that he has the advan- 
tage over his less proficient brethren. His letters and 
reports, even from prospects and mining camps, will 
demand early attention and maximum consideration. 
The ability to typewrite permits the orderly keeping 
of duplicates and records of correspondence. 

An amatevr attitude is also usually adopted in re- 
gard to the taking of photographs. Cameras are obtain- 
able in wide variety of type, size, and price; there 
should be no difficulty in the purchase of a reliable 
machine, although no manufacturer has specialized in 
a camera combining modern refinements with con- 
structional features in a manner that will insure re- 
liability with rough usage and under the varied atmos- 
pheric conditions to which it is subjected by a mining 
engineer—underground and on the surface. The 
old catch phrase, “You press the button; we do the 
rest,” is no longer applicable. The efficient mining 
engineer must appreciate the fundamentals of picture 
taking—the characteristics of lenses, the use of stops, 
the estimation of correct exposure. He must be able to 
develop his own films, and under difficult conditions. 
He must appreciate the elements of contact printing 
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and enlargement, the type and style of photograph 
suitable for reproduction. 

Carefully typewritten articles or reports, accom- 
panied by clear and illustrative photographs, will 
always attract favorable attention. The young mining 
engineer. who can get this far is several steps ahead 
of a competitor who must depend on what photographic 
illustrations he can buy or borrow, and who is obliged 
to wait until he returns to civilization and office facil- 
ities before he can begin to capitalize on his experience. 





The Pacific Northwest 


66° T WAS a wild and unfettered life, a buoyant, joyous, 
l reveling, rollicking life, full of beauty, with ever fresh 
and recurring fascination. See them as they sit around 

at night eating, smoking, and chatting round the ruddy camp- 
fire, with weary limbs and soiled clothes, after a day of 
many portages, or perhaps after a wreck in a rapid, or a 
beating storm, their dark luxuriant hair falling in tangled 
masses round their bronze faces, and their uncouth figures 
castiug weird shadows on the background foliage. See them 
as they rise from their hard though welcome bed, at the 
first faint streak of dawn on a frosty morning, to the 
guide’s harsh, leathern-voiced call of ‘Leve, leve,’ joking 
good humor gradually arising out of the wheezes, sneezes, 
grunts, and grumbles of their somnolence. See them now, 
merry and musical as larks, throwing themselves with their 
luggage into the boats, and shoving from the bank out into 
the placid, polished water, striking up their morning song 
to the soft, low rhythmic dip of their paddles, which rise 
and fall in unison as if moved by one hand. The deepening 
flush upon the sky, as from some huge beacon fire, hidden 
beyond the distant hills, marks the approach of the all- 
awakening day; or if, through the trees, the sun is first 
seen, flooding the landscape with a crackling light and 


: « setting ablaze the ice-covered foliage, it were enough to turn 
by nature—to wit, one finger of each hand. When he . 7 ” 


cold petrifaction into responsive being.” 

Since the historian wrote the foregoing colorful de- 
scription of the French-Canadian voyageur in the 
Pacific Northwest, the gas boat has supplanted the 
bateau and canoe in the coast waters as well as in many 
of the inland lakes. Steamship lines serve the seaboard 
towns. Vancouver has become a large and important 
city. The cities of the Sound are the centers of grow- 
ing industries. Prince Rupert is the most recent of the 
coastal cities seeking a place in the sun. Nevertheless, 
there are vast stretches of thick forests in the coastal 
country of British Columbia through which few trails 
penetrate and which are comparatively inaccessible save 
from the fiords and bays of the coast and the great 
rivers like the Skeena, Stikine, and the Nass. 

The demands of the prospector and the mining man 
are, however, increasing the facilities for transporta- 
tion. The government of British Columbia is assisting 
in the construction of trails. Enterprising steamship 
companies have extended their routes. A few more 
Premiers will accelerate the development of the North- 
west. It is already a great mining region. Other 
mines of importance will undoubtedly be discovered. 
The coal] resources of British Columbia insure a steady 
industrial development and trade with Pacific Coast 
points. Perhaps in ten years’ time an iron and steel 
industry will center in the Puget Sound region. The 
historic time interval during which the Northwest has 
reached its present development has been short, for it 
was only in 1793 that Alexander Mackenzie crossed 
the Rocky Mountains in the Northwest wilderness. Fur 
trapper and prospector followed, and initiated the civ- 
ilization that has pushed back the frontier farther and 
farther to the north. 
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The Argonaut Disaster: Newspaper Reports 


By T. A. RICKARD 


been appreciated by the mining public; but it had 

a comic side as well, for which we are indebted 
to the daily press. During the three weeks in which 
the disaster held the stage the newspapers of San 
Francisco exhibited their quality faithfully; they ex- 
ploited the event for all that it was worth commercially; 
they reveled in ‘sob stuff’ worthy of a high-school 
sophomore; they showed such a sacred regard for 
truth as to use it sparingly; they misled and misin- 
formed the public with complete success. For example: 
they said that the Argonaut was the deepest mine in 
the world. The vertical depth of the Argonaut is 4275 
feet, whereas the deepest mine—the St. John del Rey, 
in Brazil—goes down to 6426 feet. They invented a 
concrete barrier to serve as a sort of spite fence 
between the two mines. One paper said: “After the 
disastrous fire which broke out in the Argonaut two 
years ago six hundred feet of bulkheading 
was put in. James Spiers, superintendent of the 
Kennedy, says that it would be impossible to cut 
through this solid wall in time to reach the imprisoned 
men while they still live’. Of course, Mr. Spiers said 
nothing of the kind. The entire statement is crude 
fiction. Another newspaper said, more specifically: 
“After a conference with representatives of the U. S. 
Bureau of Mines . it was decided again to 
attempt to cut through the concrete bulkheading which 
separates the lower levels of the Kennedy and Argonaut 
mines It is estimated that it will take four 
days and nights to cut through the hard cement”. 

The men at work underground in the effort to reach 
the victims were described as “racing to the rescue”, 
they were “perspiring like fighters in the ring’, they 
were “working like demons”, they were “sobbing with 
eagerness” to reach their comrades, and so forth. The 
fact is that the work proceeded in a quiet and orderly 
fashion, but with more diligence than usual. It could 
not have been done in a fit of hysteria. Among the 
victims was the brother of one of the rescuers. This 
gave the correspondents the cue for some bunkum. 
In the ‘Examiner’ I found the following: “The heat is 
intense. One man, in this morning’s shift, lost his 
balance and dropped his pick. His partners say that 
he sprang barehanded at the impacted earth and tore 
at it with bleeding finger-nails until a wheelbarrow man 
recovered the fallen pick and thrust it into his grasp”. 
In the ‘Call’ the next day, I found an echo: “With their 
nerves near breaking point one of them will suddenly 
drop his wheelbarrow and run sobbing to the stubborn 
facing, pushing the man with the pick out of the way, 
and start digging frantically into the muck with his 
hands. Kind-hearted mine-bosses will lead him away 
to the surface where Red Cross nurses dress his bleed- 
ing fingers”. It was stated in the ‘Chronicle’ that some 
of the men on the rescue teams were refusing to eat, 
“feeling that every bite they take is wrested selfishly 
from the mouths of those dying for lack of it”. “A 
few more days and hope fights with despair, even as 
the shafts in the Kennedy mine got nearer and nearer 
to the gold mausoleum”. For “shafts” read ‘shifts’; 
but even then there remains bathos more than enough 


[i tragic side of the Argonaut mine-fire has 


to smother the pathos. There was much said about the 
heat. The men were described as working nearly naked 
in the atmosphere of “a baker’s oven” in their heroic 
effort to reach the 47 men imprisoned in their “gold- 
specled tomb”. On September 1 the temperature on 
the surface was 94°; at the 3600-ft. station of the 
Kennedy it was 79°; at the face of the 3600-ft. drift it 
was 87°; at the face of the 3900-ft. drift it was 85°. 
Of course, the humidity made it seem hotter to the men 
that were working hard, but the temperature was not 
abnormal for a mine on the Mother Lode, for the air 
underground has the mean annual temperature of the 
locality in which it is situated, plus an increment of 
about one degree for each 200 feet of depth. On 
Monday September 4 the San Francisco papers issued 
‘extras’ to announce the news that signals had been 
heard from the imprisoned men. This was a belated 
mention of an incident of which I had been informed 
two days previously. At 4 o’clock on Saturday I was 
told by the manager of the Kennedy that two men 
asserted that they had heard four successive ‘shots’ in 
the Argonaut and that these must have been fired by 
the imprisoned miners. Investigation was made, the 
men that told the story were questioned, and we decided 
that they had been misled by an imagination stimulated 
by hysteria. The miners inside would not be likely to 


.explode dynamite because of the fume that the explo- 


sion would make at a time when it was essential not to 
contaminate the air they were breathing. Next, there 
was no need for them to signal in this way because, if 
alive, they must know that a rescue was being at- 
tempted; apart from the blasting done in the course of 
the work on the 3600 and 3900-ft. levels, it had been 
arranged to fire a shot at regular intervals of four 
hours in order to inform the victims that efforts were 
being made to reach them. They would be sure to 
understand the meaning of such a signal. It is amusing 
to note that in the attempt to appear smart the news- 
papers alleged that the event had happened “today”, 
although they must have know that the story of it had 
been told, and rejected, two days before. All the maps 
that they published were ludicrous. The fact that one 
shaft was vertical and the other was on the dip of the 
vein bothered them greatly; none of the scribblers 
seemed to understand that a section to show the levels 
had to be drawn on the plane of the vein, on which the 
inclined shaft would appear foreshortened and vertical, 
because it is at right angles to the strike of the vein. 
When they wanted to show a crooked crosscut they 
drew it in the form of a hump above the level. And 
when the hour came for making the connection between 
the Kennedy and the Argonaut workings they burst 
into a flood of hysteric nonsense. One of them, the 
‘Chronicle’, issued an extra, which was sold by ruffians 
with raucous voices on Sunday afternoon, for the pur- 
pose of making people believe that the connection had 
been made and the men reached, whereas all that the 
‘extra’ announced was that there had been further 
delay in breaking through. That final imposition on 
the public made a proper conclusion for a campaign 
that illustrated ‘completely the ignorance, stupidity, and 
unscrupulous sensationalism of a prostituted press. 
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Opportunities for Prospectors in Peru 
THE EDITOR: 

Sir—In your columns in recent issues there have 
appeared interesting letters in regard to “prospecting 
for orebodies.” Prospecting for new commercial ore- 
bodies in the United States today, I imagine, must be 
like looking for the proverbial needle in the haystack. 
Doubtless you have heard and read about Peru. Believe 
me, it is not a question of searching for the needle here. 
The main problem for the prospector in Peru is, among 
the innumerable outcrops, to choose the right one, 
having due regard to the hundred and one other factors 
necessary to insure development into an economically 
successful mine. Remember that prospecting on the 
high Andes is much easier than in the lowlands, as 
there is no vegetation, the rocks are barren and clean, 
and the outcrops are perfectly visible for long distances 
and to great depths, for nowhere else on earth is the 
crust cut into so deeply as here. 

Picking the proper mining prospect in Peru resembles 
making the right selection of a piece of jewelry in a 
big store—it is a question of cash, experience, tact, and 
taste, including the factor of the firm’s reputation for 
responsibility and fair dealing. 

In Peru, along certain lines of the Andes, you fall over 
outcrops every few miles all along your course, and here 
comes in the question of what to choose—another case of 
cash, experience, tact, taste, and situation as regards 
transport facilities, and the factor of the firm. 

I fancy I can hear your mining readers exclaim: 
“Yes, we know all about Peru and also about the enor- 
mous altitudes above sea level; the cold, desolate and 
bleak uplands; the absence of roads, and transportation 
difficulties; the political struggles,” and so forth. No 
doubt many, very many, objections; but mines are 
where we find them, and are not made or placed to order. 

Do we find such mighty veins or deposits as are to be 
found scattered in such profusion all over the Peruvian 
Cordilleras in a garden of Eden, in Broadway, or 
Madison Square? Even in the marvelous U. S. A. were 
they found conveniently placed alongside a railway, 
or were railways built to the mines? Nowhere else 
on earth does the investigator find high-grade ore 
deposits in such abundance asin Peru. That the country 
is new and backward and that there are many diffi- 
culties today is true; but it is fast improving, and the 
day is not far off when there will be a large demand for 
mining properties here. As a mining engineer and a 
Peruvian it hurts one to see so many of these stagnant 
pools of great potential wealth lying idle and unde- 
veloped, when, by the expenditure of a few thousands of 
dollars and the judicious study and selection on the part 
of competent and conscientious mining engineers and 
geologists, they could all be brought into successful and 
remunerative exploitation. 

I remember having seen in your columns that your 
country had been searched and prospected from Alaska 
to Panama in vain for new promising orebodies. No 


doubt the same has been said of the Peruvian Andes, 
and also of the country from Panama to Cape Horn. 
But such statements must not be taken seriously, as 
there is more mineral wealth lying idle in this unparal- 
leled chain of mighty mountains than the world has ever 
dreamed of. It must be remembered that prospecting 
in the high mountains of the Cordillera is an expensive 
tedious, disagreeable, and generally unprofitable pursuit, 
except for those equipped with a sufficiency of cash, 
scientific knowledge and courage, and, most important, 
the necessary financial backing when the right orebody 
is determined upon. 

When a small band of enthusiastic mining men dis- 
patch a mining engineer to South America with instruc- 
tions to look for and pick some good property, as a rule 
they are sending him on a wild-goose chase. For the 
field is enormous; natives will not tell him where the 
good prospects are, and the expense fund allowed him 
is usually very limited. His future employment depends 
upon his not spending too much or recommending some- 
thing that will turn out a failure. Many of these misfit 
prospecting outfits have come to Peru, always with the 
same result and always with the same story. “No 
good.” “Nothing doing.” There are enormous proved 
ore deposits, idle since colonial times, regions with 
copper enough to supply the whole world, similar to the 
deposits of Lake Superior or Corocoro, unworked 
because of lack of transportation facilities, want of 
capital, and lack of enterprising, intelligent manipula- 
tors, and technically skilled prospectors. 

Many of the most important mineral deposits lie on 
the eastern slopes of the Andes, facing the Amazon 
region, the Atlantic and not the Pacific, and herein lies 
the true and future solution of the problem. Whereas 
it will require literally millions of dollars to build costly 
railroads between the Pacific Coast and the hundred-and- 
one promising mining districts that extend over twelve 
hundred miles from north to south in the Peruvian 
Andes, by utilizing the unequaled water highways 
already provided by nature in the Amazon River, with 
its mighty tributaries, and by utilizing and constructing 
automobile roads between the mines and these navigable 
rivers, the illimitable dormant mineral wealth of Peru 
on the eastern slopes of the Andes can be opened up to 
great commercial development with comparative ease 
and economy. 

When proper advantage is taken of the cheap river 
transportation provided by the Amazon River and its 
tributaries, the present mineral output of Peru by way 
of the expensive railroads to the Pacific Coast will be 
insignificant compared to what will go out by way of 
Iquitos. 

What I emphasize is that today one can secure very 
valuable properties, away from actual railroad lines, for 
a trifle. By the time the properties are studied and de- 
veloped, the transportation facilities to meet conditions 
will also be there. 

I could have bought Cerro de Pasco four years before 
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Haggin paid $4,500,000, for the sum of $50,000. I still 
have the original papers and can prove it. Today one 
can buy for a song good properties; a few years hence 
the same properties will be worth millions. 

If one’s object is to earn a good interest on invest- 
ment, one has endless opportunities here; the trouble 
lies in getting the right man to report on the facts, and 
that costs money, and so does the trip; but all this is a 
trifle to what those properties will produce. 

Send and interest an Al engineer, a brave, enter- 
prising, clever man, with all the money and time neces- 
sary to find a profitable mining proposition, and let him 
consult with responsible local engineers as to how and 
where to go, and the money spent will earn a wonder- 
ful interest. — R. F. LEtTTs. 


Lima, Peru. 
OO 


Is Australia Labor Ridden? 


'THE EDITOR; 

Sir—In looking through an old copy of the Mining 
and Scientific Press dated Jan. 7 last, I came across 
an editorial paragraph about a gold-stealing incident on 
a Victorian mine, concluding with the sentence “Such 
are the conditions in labor-ridden Australia.” 

I recently spent some little time in various parts of the 
United States, in England, and South Africa, which, 
with Canada and Australia, in which I live, are the 
principal English-speaking countries of the world. A 
matter which impressed itself strongly upon my mind 
in the course of travel was that fundamentally there is 
no marked difference in human nature under the vary- 
ing conditions. Nor did there seem to me to be any 
great difference in the essence of the problem arising 
cut of the relations between the employer and the 
employed. Further than that, the means adopted in the 
endeavor to solve this problem had in many instances 
much in common. The accusation that Australia is 
under the unmitigated control of organized labor is 
not novel, but the sight of the printed word crystallized 
the matter in my mind to some extent. Those Amer- 
icans whom I met and who knew that Australia was on 
the map were unanimous in believing the general truth 
of the statement that the beginning and the end of 
Australian politics was labor domination. Statistics 
can be produced to prove or disprove this statement, 
but they somehow fail to carry conviction, and other 
manifestations to my mind have more force. 

Organized labor in every country in the world has 
made great progress during the past quarter of a 
century in achieving its legitimate aim of getting a 
fair deal. The rate of progress has sometimes led to 
excesses, and in certain instances, on the other hand, 
lack of success has had the same effect. It is difficult 
to disentangle these and other motive forces. With 
regard to the Australian labor movement, it has been 
ill-advised in seeking better conditions, higher wages, 
and shorter hours, while not appearing to realize that 
these benefits must be earned before they can be enjoyed 
permanently. The “go-slow” doctrine has been felt in 
other countries; judging from what one reads it has 
been worse in England, not so bad in the United States. 

I recall a declaration some years ago by Gompers, 
that the American workingman wanted the best con- 
ditions, the best wages, and the shortest hours, but he 
was willing to work for them. That is a doctrine which 
is worthy of support by everyone. To the extent that 
the Australian Labor party has identified itself with the 
slow-goers it has made a mistake. 
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Coming back to our being labor-ridden, does not the 
accusation rest chiefly upon this: that improvement in 
the conditions of the workingman has been obtained in 
Australia largely by constitutional methods, that special 
tribunals have been set up by governments to deal with 
conditions of work and wages, and that their decisions 
are enforced by law? Is not this the crux of the 
matter? Statistics can be brought to prove that we 
have more strikes and have lost more working days 
than others, and other statistics can be brought to 
prove just the opposite. As a matter of fact, we have 
had a number of labor troubles, and so has England— 
and so has the United States. What country in the 
world has been without acute labor troubles in the 
last eight years? 

The conservative newspapers in this country are still 
laboring under the obsession that the Federal Arbitra- 
tion Court forced up wages, and they, together with 
many employers, are now declaiming against the court 
because it is not forcing them down fast enough. Of 
course, wages have gone up in Australia, but what is 
not generally recognized is that they have not gone up 
to the same extent as in some other countries—for 
instance, the United States—where there was nothing 
corresponding to our Arbitration Court, to be blamed 
for putting them up. They rose for very obvious 
reasons here as elsewhere: inflation of money, war de- 
mand for labor, and general prosperity brought about 
by the spending of war money. 

A marked difference that can be seen in the trend of 
wages upward and latterly downward is that in Aus- 
tralia the rise was slower and did not go so far, and the 
fall is being retarded by the action and inaction of the 
court. The court has acted as a flywheel and has reduced 
the extent and rate at which these great economic 
changes have been made. Some years ago when the 
court showed that it was ready to recognize evidence 
and increase wages where the increase was justified, it 
was rushed by applicants to take advantage of the new 
situation. It was simultaneously cursed by the people 
who had to pay the increased wages. When the rate of 
increase faltered, the popularity of the court among the 
working class waned, and now that the court is pre- 
venting drastic reduction of wages, but granting some 
relief to employers, having regard to the cost of living 
and the ability of industry to carry on, employers com- 
plain that it is ruining the country for not taking more 
drastic action, and the Labor party is suffering from 
the natural, but irrational, disappointment that the 
comparatively high level of wages ruling during the 
war cannot be fully maintained. 

There is another aspect of the matter which I do not 
remember seeing or hearing mentioned either by 
critics or defenders of the Australian system. We are 
reading now about the coal and railroad strikes in 
America. I am not competent to express any opinion 
as to the merits of these issues, but a fact that emerges 
prominently is that, as a result of difference of opinion 
upon the wage question, violence occurred, resulting in 
the death of about fifty persons. It does not matter 
much whether the victims were on one side of the fence 
or the other; they became involved in the struggle and 
they died dreadful deaths. 

In March last there was a dispute in the Transvaal 
with regard to industrial matters. The details of the 
outbreak were published in every newspaper, and the 
total death roll was between 200 and 300. These inci- 

dents are perhaps the most prominent of their sort, 
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but, unfortunately, they are not unique. Speaking from 
memory, I fail to recall any instance in Australia of 
industrial disputes leading to the loss of one single life 
by violence. I may be wrong, and there may be some 
isolated instance. One reason for this immunity seems 
to be clear: whatever apparently impossible position 
arises, whatever difficulty people may have in agreeing 
or compromising upon divergent claims, the legal ma- 
chinery is in existence for referring the matter to 
arbitration. In nineteen cases out of twenty this sys- 
tem of arbitration is successful in arriving at a work- 
able compromise or adjustment. Sometimes it fails and 
there is a strike, and the strike receives great promi- 
nence, and news of it is cabled far and wide, but recital 
of the other nineteen cases where disputes were settled 
and the resulting agreements loyally kept is not news 
and therefore is not widely known; it is not even recog- 
nized in this country. 

It would be foolish to claim that the arbitration court 
and the whole industrial system of Australia is perfect. 
There are many tribunals over the whole of which the 
Federal Court of Arbitration exerts a large measure of 
influence. There are many and divergent views as to 
what should be done to rectify the anomalies which 
undoubtedly exist; some would abolish the system, 
others curtail or modify it. Admitted that considerable 
amendment is desirable and necessary, and that by 
errors of commission and omission harm has been done, 
the existence of a permanent tribunal clothed with the 
authority of the law is preferable to the lack of it. 

And again another thing strikes me: I do not pro- 
pose to write several volumes of “my impressions of 
America,” but I could not avoid forming impressions 
both in America and elsewhere, and quite naturally I 
made comparison between conditions as I saw them and 
those existing in Australia. No apology is needed 
for doing so, nor is any offered. It was unfortunate that 
I saw America in winter only and little of rural life. 

In England I saw something of the cities and of the 
country. In South Africa only of mining on the Rand, 
excepting for passing through a thousand miles of 
veldt by rail, but I could not avoid one large and com- 
prehensive conclusion. We in Australia are a long way 
removed from the center of the world, wherever that 
center may be. There is a good deal we miss, but on 
the other hand a great deal that we gain. There are not 
the extremes of wealth and poverty in Australia that are 
so obvious in these other countries, and we have no 
racial problems. Our climate has great variations, but 
in those parts of Australia where the greatest number 
of the inhabitants congregate, the climate is free from 
those extremes which the inhabitants of England or the 
Northern States have to meet. We have a large new 
country with great resources. While we were guilty 
of the extravagance of 1917-18 and ’19, we were left 
far behind in the race by the other candidates. And, 
finally, I feel satisfied that after one has examined all 
the factors which have to be taken into account, after 
one has discounted the admitted disadvantages which we 
suffer, after one has given due credit for the benefits, 
material and other, to be gained by residence nearer 
the centers of culture, the ultimate verdict is that the 
average man or woman living under Australian condi- 
tions gets more satisfaction out of life than the average 
man or woman in the United States or England, and 
this despite the fact that we are “labor-ridden.” 

Bendigo, Victoria. A. MOLINE. 
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The Argonaut Disaster 
THE EDITOR: 

Sir—Mr. T. A. Rickard’s articles recently appearing 
in the Journal-Press, dealing with the Argonaut fire, 
in which he takes the position that, if “the man of the 
hour” had been present, and had immediately closed 
down the fan upon first discovering the fire, the down- 
cast shaft would have been converted into an upcast 
shaft before the deadly fumes had a chance to settle in 
the lower workings of the mine, thus giving the men 
at least some opportunity to make their escape through 
the Muldoon exit, which was intended by law to meet 
the contingency of the main shaft being blocked, have 
been of notable technical interest and should stimulate 
helpful discussion. 

To tell what should have been done after the thing 
has actually happened is, of course, much easier than 
actually to do it on the spur of the moment. It is granted 
that unerring judgment and quick decision would have 
saved the lives of the miners if it had been exercised at 
once when the fire was discovered. But apparently no 
one on duty in the mine had previously discussed what 
to do in such an emergency, and it is not surprising that 
the right thing was not done. No method of procedure 
had been suggested or adopted in advance, according to 
all information thus far available. 

It is claimed by some of the experts that were pres- 
ent at the fire that no one on duty had the right to 
close down the fan except the superintendent, and that 
when he arrived on the scene it was probably too late. 
In fact, some go so far as to say that from the time the 
fire was first discovered there was nothing that could 
have been done that offered even the slightest assur- 
ance of saving the men. 

There is no doubt that within twelve hours after 
the fire started, and from then on, everything possible 
was done to get to the men. The question whether or 
not something could have been done immediately after 
discovering the fire may always be a debatable one. In 
view of what happened, it seems that a little foresight, 
on the part of the mine management and the state offi- 
cials, who, at least in a measure, are responsible for 
the safety of the men underground, would have caused 
them to consider what should be done in case of a shaft 
or hoist fire such as actually happened, and to work out 
a method of procedure. 

Assuming that such plans had been made before- 
hand, one of two things would have resulted: Either 
some method of procedure, such as closing down or 
reversing the fan, would have been decided upon, or the 
management would have frankly admitted that the men 
had no avenue of escape if the shaft caught fire, leaving 
that exit blocked. Such an admission beforehand would 
have revealed that the legal protections were in- 
adequate. 

It may be claimed, and no doubt rightly so, that other 
mines are operating without having discussed any 
definite plan of procedure in such an emergency. In 
view of what has happened at the Argonaut, it is 
doubtful if this alibi offers any soothing solace to the 
staff. Sins of omission are not far removed from sins 
of commission. 

The disaster is a most regrettable one, and no doubt 
will result in more thought being given to the subject 
of what to do if the unexpected happens and how to pre- 
vent a recurrence. HENRY HANSON. 

San Francisco, Calif. 
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The Problem of Life at High Altitudes 


Causes and Effects of Anoxemia, Both Acute and Chronic, Studied by Scientists on 
Recent Expedition to Peruvian Andes—Efficiency of Human Machine Lessened 
With Increase in Elevation—Relief Only With Acclimatization 


By WILLIAM SPENCE BLACK 


of life at high altitudes has been made by the 
medical profession. Under the direction of Dr. 
Joseph Barcroft, of Cambridge University, a party of 
physicians from prominent universities and hospitals 
in England and: the United States went to South Amer- 
‘ica and in the Peruvian Andes studied the effects of 
high altitudes on the functioning of the human body. 
This expedition returned early in February, 1922, and 
Dr. Barcroft delivered a series of eight lectures before 
the Lowell Institute, of Boston, on the work accom- 
plished and the results secured; other lectures were 
given at the Harvard Medical School by Dr. Alfred C. 
Redfield, also a member of the expedition. 
The Cerro de Pasco mining district, 


R etives a special investigation of the problem 


in Central 


Peru, affords an excellent example of what the mining 





Lake Pun Run, Peru, 14,200 ft. above sea level. Vana- 
dium Corporation’s camp at Jumasha visible on 
far side. Ore is carried on lake on barges 


industry has accomplished in regions of high altitude, 
and it is appropriate that the studies of the expedition 
should have been conducted in this district. The Cerro 
de Pasco Copper Corporation extended facilities and 
accommodations to the party in Cerro de Pasco and 
Morococha, at which points this corporation conducts 
extensive mining operations at a high altitude. Cerro 
de Pasco is situated at an elevation of 14,200 ft. and 
Morococha at a little more than 14,800 ft. Some work 
was also done at Ticlio, a station near the summit of 
the Central Railway of Peru, where the elevation is 
15,665 ft. above sea level. 

Among the properties situated within this district 
are the well-known copper mines of the Cerro de Pasco 
Copper Corporation, the unique vanadium deposit of 
Mina Ragra, owned and operated by the Vanadium 
Corporation of America; the silver mines of Colquijirca, 
owned by Sefior E. E. Fernandini, which are reported 
to be the richest silver mines in Peru, and the cop- 
per mines of the Société de Mines de Htiaron. All these 
properties are from 14,000 to 16,000 ft. above sea level. 


For high altitude operations, Mina Ragra is especially 
noteworthy, the camp at the mine being at an altitude 
of 15,500 ft. The Carcoles camp, which is the highest 
base camp of the Guggenheim tin interests in Bolivia, 
is situated at the same elevation, and to the best of 
my knowledge, this is the highest elevation at which 
a permanent mining camp has ever been established. 

Engineering handbooks furnish ample data with re- 
gard to the effects of high altitudes on the performance 
and efficiency of compressors, gas engines, and other 
machines, but heretofore little information with regard 
to the behavior and efficiency of the human machine 
under similar conditions has been available. That the 
human machine finds existence arduous at high altitudes, 
and that its efficiency is impaired, are facts which have 
long been known and recognized, and it was the pur- 
pose of the expedition to learn just how the body 
suffered, to what extent, and from what causes. The 
results are, therefore, of special interest to the mining 
profession, particularly because mining has been a 
pioneer industry in regions of high altitude, as it has 
also been in the other so-called “waste places of the 
earth.” Many mining companies whose operations are 
conducted at high altitude require all candidates for 
positions on their technical staff to pass a rigid physical 
examination before they are engaged, and if any mem- 
bers of their family are to accompanying them, they, 
too, must satisfy the examining physicians as to the 
condition of their health. Furthermore, to relieve the 
strain of life at high altitudes, the management is 
instructed to see that all men take a two weeks’ vacation 
at sea level for every six months spent in the moun- 
tains. In spite of strict physical examination, it fre- 
quently happens that men in perfectly normal health 
are unable to live in high altitudes, and the company is 
obliged to pay their traveling expenses both ways with- 
out securing any service whatever from the men so 
engaged, and is then put to the necessity of refilling 
these positions on the staff, which involves further 
delays and expense. It has always been hoped that 
some plan of physical testing could be devised, whereby 
a man’s fitness for work in high altitudes could be 
definitely determined, and the results of the work of 
the expedition offer considerable promise that this is 
now going to be possible. 

Living at high altitudes means existing ,in a thin or 
rarefied air, and the body and the various bodily func- 
tions must be adapted to a decreased atmospheric 
pressure and to a proportionate decrease in the oxygen 
content of the air. The following table illustrates the 
extent of these changes for various altitudes: 


ATMOSPHERIC [PRESSURE AT VARIOUS ALTITUDES 


Altitude, Barometer, Atmospheric Pressure Percentage of Pressure 
Feet hes Lb. per 8q.In. at Sea Level 
15,000 16.9 8.3 56.5 
12,500 18.6 9.1 61.9 
10,000 20.5 10.0 68.0 
7,500 a 11.0 74.8 
5,000 24.8 12.1 82.3 
2,500 27.3 13.3 90.5 
Sea Level 30.0 14.7 100.0 
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The effects of these changes upon three types of indi- 
viduals, those not acclimated, those partly acclimated, 
and those acclimated, were observed and recorded by 
the members of the expedition. The non-acclimated 
type was represented by members of the party, the 
partially acclimated by members of the mine staffs, and 
the acclimated by natives. The data collected comprise 
the latest information available on this subject and 
are of value in the study of certain diseases, such as 
pneumonia and gas poisoning, as well as in the problem 
of life at high altitudes. The final results are not 
definitely conclusive in some cases, and there is diver- 
gence of opinion regarding the interpretation of the 
results, but a good foundation has been secured, upon 
which further work is planned. 


MOUNTAIN SICKNESS DUE TO FAILURE OF LUNGS 
TO FUNCTION PROPERLY 


At an altitude of 15,000 ft. the density of the atmos- 
phere is only 56.5 per cent of that at sea level and the 
oxygen content of the air which a person at that alti- 
tude must breathe is proportionately reduced. The 
difference in pressure is also quite appreciable and, ex- 
pressed in pounds per square inch, it is 6.4 lb. less than 
at sea level. Strange though it may seem, a normal 
healthy body appears to adapt itself readily to this 
decrease in pressure, and none of the ill effects of high 
altitude are attributed directly to it. The decreased 
oxygen content of the air, however, results in complica- 
tions which affect the functioning of the lungs, heart, 
and digestive organs, and to a lesser extent the brain 
and the composition of the blood. The illness resulting 
from these effects is termed anoxemia, and may be 
either chronic or acute. Dr. Barcroft defines anoxemia 





Native home in Andes. Note short stature of natives as 
compared with that of two Americans at the left 


as that condition in which the tissues of the body are 
receiving an inadequate supply of oxygen. Chronic 
anoxemia results from living more or less permanently 
in regions of high altitudes, and, unlike the acute form, 
is not characterized by extreme physical distress, its 
effects being more insidious and not generally appre- 
ciated. Acute anoxemia is produced by too rapid rise 
to high altitudes and is more commonly known as moun- 
tain sickness. It is nowhere more prevalent than in 
the Central Peruvian Andes, and is known locally as 
soroche. The cause—namely, too rapid rise to high 
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altitudes—is made possible by the Central Railway of 
Peru. This remarkable railway rises from sea level 
to an altitude of 15,665 ft. in a distance of about 106 
miles, and passenger trains usually make this run in 
about nine hours. 

The symptoms of acute anoxemia, or soroche, are 
headache, slight or violent, usually accompanied by 
vomiting, dizziness, and in some cases partial deafness 
and difficulty of vision; and, in extreme form, fever 
and occasionally delirium. These symptoms vary with 
the individual, but headaches and nausea are nearly 





Native mine foreman. This man was born at the Huan- 
cavelica mercury mines at about 13,000 ft. eleva- 
tion and has always lived at high altitudes 


always suffered. However, the symptoms do not usually 
develop until one reaches an altitude of at least 12,000 
ft., and several hours, in some instances twenty-four 
hours, may elapse before the attack is felt, and in the 
latter case the sickness is likely to be more severe. An 
attack of acute anoxemia will usually last a day or two, 
and in extreme cases as long as a week, after which 
period one will be rather weakened but will gradually 
become acclimated and will feel more or less normal. 


By SLow ASCENT ANOXEMIA MAY OFTEN BE AVOIDED 


An attack of soroche may frequently be avoided by 
regulating the speed of ascent. This is accomplished 
by several stop-overs of a day or two each at points 
along the railway above 10,000 ft., or the journey above 
10,000 ft. may be made on mule-back, when several days 
are required, and soroche is not likely to be experienced. 
Prior to building the railway, sorochke was practically 
unknown, which proves that most persons are immune 
if they do not rise too rapidly. 

It has been said that a few hours elapse after 
reaching a high altitude before the symptoms of acute 
anoxemia develop. These few hours of grace doubtless 
account for the apparent immunity of those who make 
only short, quick trips to high altitudes. For example, 
few tourists are affected by mountain sickness when 
ascending Pike’s Peak by the auto road or on the rail- 
way. Though they start from the vicinity of Colorado 
Springs at an altitude of about 6,000 ft. and rise to 
a little over 14,000 ft. in an hour or two, they are 
back again at an elevation of 6,000 ft. within a few 
hours. The same applies to aviators, whose ascents to 
extreme altitudes cover a relatively short space of time. 

The Central Railway of Peru runs excursion trains 
to an altitude of 11,000 ft. during the summer months. 






aa cist 


Pe 2 


pars as sada 


Tn ot ELD 


in Sea ara 


802 Engineering and Mining Journal-Press 


These trips are made in about eight hours, and soroche 
is unknown among the passengers. Thus, it may be 
seen that an attack of soroche is dependent upon both 
the method of ascent to the high altitudes and the length 
of time spent there. 


IMPOSSIBLE TO PREDICT IMMUNITY 


Many weird and terrible tales are told of the effects 
of soroche, but these accounts are nearly always exag- 
gerated and deal with the extreme cases, which, as a 
matter of fact, are relatively rare. All the stories, 
though, do agree in one salient feature, and that is 
the variance of the effect of the disease on individuals, 
some being completely immune, some moderately ill, and 
some so dangerously sick that they are rushed back 
to sea level on special trains. It is never possible to 





X-ray photograph of chest of a Cholo or native workman. 
Note arching of ribs 


forecast who will be spared. This is the most trying 
feature of the peculiar disease, and its psychological 
effects are probably nearly as bad as those of a 
physiological nature, for the individual new to high alti- 
tudes has the tormenting fear of complete collapse and 
the equally tormenting hope of complete immunity. 
In a group of persons of normal health and without 
constitutional weaknesses, it has never been possible to 
forecast the effect upon each individual. Height. 
weight, complexion, sex, use of tobacco, use of alcohol, 
blood pressure or lung capacity—none of these fur- 
nishes a reliable guide to immunity from or susceptibil- 
ity to soroche. 

The acute form of anoxemia is not, however, as im- 
portant as the chronic form in considering the problem 
of life at high altitudes, and the studies of the expedi- 
tion were confined for the most part to the chronic 
form of the ailment. Chronic anoxemia differs from 
acute in that it is not characterized by any definite 
illness and by the fact that no one is immune from 
it, everyone living in high altitudes being affected. 
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The rarefied atmosphere, with its deficiency in oxygen, 
is felt by all. The usual symptoms of chronic anoxemia 
are quickened pulse, deeper breathing, especially when 
making physical effort; loss of appetite, a somewhat 
limited sense of taste, loss in weight, nervousness, and 
irritability. 

The deeper and more rapid breathing is, of course, 
nature’s effort to secure sufficient oxygen from the 
rarefied air, for medical science has demonstrated that 
the quantity of oxygen required by the body is always 
directly in proportion to the amount of work the body 
is doing, and to secure the requisite amount of oxygen 
a much greater volume of air must be handled by the 
lungs. This can be accomplished by quicker and deeper 
breathing, and these are the body’s first reactions to 
the sense of want of oxygen. An illustration of the need 
for deeper breathing is the fact that when sleeping 
at high altitudes it is not unusual to be awakened by 
a terrifying sense of strangulation and upon awakening 
to gasp and pant until deeper breathing is restored. 
This appears to be due to the nerves controlling the 
muscles of respiration, which under the subconscious 
influence of sleep, drop back into the life-long habits 
of control which they have always used in lower eleva- 
tions, which control is not at all suited to one’s oxy- 
gen needs in high altitudes, thus causing the terrifying 
sense of stifling for want of air. 'The quickened and 
deeper breathing results in increased ventilation of 
the lungs, and this raises the oxygen pressure in the 
air in the lungs from 15 to 20 mm. higher than it 
would be at 14,000 ft. if the ventilation of the lungs 
continued as at sea level. Furthermore, with this in- 
creased oxygen pressure, the carbon-dioxide pressure 
in the air in the lungs decreases from 40 mm. to 25 mm. 
In time the continued exercise of deeper breathing re- 
sults in changes in the position of the ribs and in 
increased lung capacity. It has been found that the 
natives have appreciably greater lung capacity than nor- 
mal, and that Americans who become acclimated to 
living in high altitudes increase their lung capacity 
to about the same amount. The comparison is based on 
the ratio of trunk height to circumference of the chest, 
for a direct comparison is hardly a fair test, the natives 
being of much smaller stature. X-ray photographs de- 
veloped the essential change that occurs through the 
increase in lung capacity, this being the more nearly 
horizontal position of the ribs. Deeper breathing re- 
sults in raising the sternum or breast bone, and this 
in turn raises the forward end of the ribs, reducing the 
forward and downward slant which they normally have. 
Two X-ray photographs taken by the expedition are 
reproduced herewith. 


EFFICIENCY OF HEART DECREASES 


In the functioning of the heart, the adjustment is 
not nearly as simple as in the change of functioning of 
the lungs, and the final result is not as satisfactory to 
the requirements of the body. The expedition deter- 
mined that if a person’s pulse rate is taken at sea level 
under conditions of complete rest and relaxation just 
after awakening in the morning, it will be found to be 
about sixty beats per minute in the normal adult, and 
that if this same person’s pulse is taken under similar 
conditions at an altitude of 14,000 ft. it will be found 
to be practically the same. However, if the person’s 
pulse is taken while seated in a chair at both sea level 
and 14,000 ft., the sea-level pulse will be about sixty- 
eight beats per minute, but the 14,000-ft. pulse will 
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be about eighty-one. Furthermore, if some simple form the density of blood as 1.0 and computing the number 


of physical exercise is planned which can be repeated 
at a definite rate per minute—for example, the act 
of stepping up on a chair—and if the pulse rates for 
this form of exercise are taken for varying speeds of 
performing the exercise at both sea level and at 14,000 
ft., it is found that the pulse rate at a high altitude 
keeps tending to go faster and faster. The following 
tabulation gives the results of some of the tests: 


PULSE RATE AT SEA LEVEL AND AT 14,200;FT. 
Sea-Level 14,200-Foot 


Rate of Work Pulse Rate Pulse Rate Difference 
70 81 1 
36 77 89 12 
54 91 103 12 
72 105 123 18 
90 140 164 24 


It would appear that this increase in the pulse rate 
served to show just what extra duty the heart is re- 
quired to perform in high altitudes. Though the heart 
does pulsate more rapidly for a given amount of work, 
Dr. Barcroft states that the quantity of blood that it 
circulates per beat is less and that the actual work 
accomplished is also less. At sea level, with the heart 
pulsating at the rate of sixty-eight beats per minute, 
it was found that 71 gr. of blood were being handled 
per beat, working against a pressure equivalent to a 
column of blood 160 mm. high. At 14,200 ft., under 
similar conditions, the heart pulsated at the rate of 
eighty-one beats per minute, but handled only 43 gr. 
of blood per beat against the same pressure. Comput- 
ing this in terms of work we have: 

At sea level 68 & 71 X 0.160 = 772 units per minute 
At 14,000 ft. 81 & 43 & 0.160 = 557 units per minute 
Therefore, expressed as a percentage, we find the heart 
actually accomplishing only 72 per cent of the work that 
it does at sea level. Though the heart actually accom- 
plishes only 72 per cent of its sea level performance, 
the effort in muscular spasm that it expends in accom- 
plishing it is actually very much greater and is esti- 
mated by Dr. Barcroft as about 25 per cent more than 
the normal sea-level effort. If, then, we consider that 
the heart expends 125 units of energy at 14,200 ft. and 
actually accomplishes only 72 units in useful work in 
circulating the blood, we can compute the efficiency of 
the heart for such conditions as 72/125 x 100, or 

57.6 per cent. 

It is of interest to compare this figure with the effi- 
ciency of a 25-hp. oil engine that was carefully tested 
in the same district. The tests were conducted at an 
elevation of 13,700 ft., and the best output secured 
was 15 hp., or 60 per cent efficiency. The close agree- 
ment between both of these figures and also with the 
atmospheric pressure expressed as a percentage of the 
sea-level pressure is noteworthy. 


NUMBER OF BLOOD CORPUSCLES CIRCULATING 
CHANGES LITTLE 


Another curious fact is that, though the quantity of 
blood circulating in the body at high altitudes is less 
than that at sea level, in spite of the increased pulse 
rate, we find that the number of blood corpuscles actu- 
ally in circulation is about the same. At sea level there 
are about 5,000,000 corpuscles in a cubic millimeter of 
blood and at 14,200 ft. we find there are approximately 
7,000,000 to a cubic millimeter. At sea level we have 
a pulse rate of 68, with 71 gr. of blood circulated 
per beat, or 4,828 gr. per minute. At 14,200 ft. we 
have a pulse rate of 81, with 43 gr. of blood circu- 
lated per beat, or 3,483 gr. per minute. Assuming 





of corpuscles circulating per minute, we have: 
At sea level 
4,828 < 5,000,000 « 1,000 — 24,140,000 million 
At 14,200 ft., 
3,483 < 7,000,000 « 1,000 — 24,381,000 million 
Thus we see that the number of blood corpuscles actu- 
ally circulating per given unit of time is almost the 
same both at sea level and at high altitudes, and this 
increase in number to counteract the decreased blood 
flow appears to be another of nature’s adjustments to 
furnish the tissues with the oxygen which they crave. 
The presence of additional corpuscles is signalized 
by a marked increase in the reticulated cells, which are 
the nuclei from which blood corpuscles are formed. 
They are present in the blood stream in a definite quan- 





X-ray photograph of chest of member of expedition 


tity per unit of volume. When in high altitudes, the 
number increases to several times that which is found at 
sea level and remains at this high count as long as one 
lives in a rarefied atmosphere. With return to sea level 
or a lower elevation, the count decreases and gradually 
drops to far below the normal number. This condition 
continues for several weeks, after which time it again 
returns to normal. The reticulated cells are developed 
in the marrow of the bones, and are thrust into the 
blood stream to take the place of corpuscles that have 
been consumed, and the marked increase in these cells 
at high altitudes is in response to the demand for more 
corpuscles. 


OXYGEN CONTENT OF BLOOD DECREASED 


Despite the presence of additional corpuscles, the 
actual oxygen content of the blood falls below the nor- 
mal saturation limit. Under normal conditions, the 
blood is 95 to 96 per cent saturated, and has a bright 
red color, but at high altitudes the blood contains only 
85 to 90 per cent and in extreme cases, aS among 
natives of the country, this drops to 80 to 85 per cent, 
and the color of the blood assumes a distinct purple 
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color. This purple tinge in the blood may be observed 
in the color of one’s finger nails and to a more marked 
extent in the complexion of the natives, many of 
whom have a distinct purplish tinge in their com- 
plexions, or, as one observer put it, they are plum- 
colored. In cases of pneumonia, this same oxygen 
deficiency is noted, the saturation sometimes dropping 
to 80 per cent, and this is one reason for the extreme 
high fatality of this disease in high altitudes, for the 
want of oxygen occasioned by the high altitudes is aug- 
mented by the lack of oxygen brought on by the disease. 

It appears that this condition in the blood is respon- 
sible for the digestive disorders which result in partial 
loss of taste, loss of appetite or impaired appetite, and 
a resultant loss in weight. ‘This loss in weight is fre- 
quently large, but in practically all cases returning to 
sea level and living there for a month or so will bring 
it back promptly. 


INCREASED FATIGUE AND IRRITABILITY RESULT 


The deficiency in oxygen in the blood is also felt by 
the brain, and simulates fatigue. This strain on the 
mental controls and processes results in a sense of 
nervous irritability, which in some cases is exceptionally 
severe. About one year ago in these columns I saw a 
statement by Mark Lamb to the effect that in high 
altitudes one’s irascibility increased 20 per cent for 
every 1,000 ft. above 10,000 ft. elevation. This is no 
exaggeration. In fact, in some cases a higher percent- 
age could properly be used. This has been noted by 
many investigators, both in regions of high altitude 
and in closed chambers within which the air has bee 
rarefied by mechanical means. In the latter instances, 
observers who are outside the chamber and in a normal 
atmosphere are in a much better position to appreciate 
the nature and extent of this irritability than is the 
case in high altitudes, when the observer and the ob- 
served are both influenced by the same conditions. 
The strain on the nervous system manifests itself in 
several ways, the contributing cause usually being some 
trifling incident of no real importance, but which, never- 
theless, serves as the excuse for a mental blow-off. The 
manifestation may be in the form of violent and insult- 
ing language, or in physical violence (usually on a na- 
tive), or it may be just a plain grouch, with a long fit 
of sulkiness and a tendency toward morbidness. The 
condition varies with individuals, and all extremes may 
be observed, but nearly all feel the effects, and frayed 
nerves and uncertain tempers are generally expected— 
and found. 

It has been said that chronic anoxemia simulates fa- 
tigue. In high altitudes the body is under constant 
strain, even when at rest, and therefore tires easily from 
physical or mental effort, and the same industry and 
application cannot be expected from the individual as at 
sea level. This sense of fatigue and need for greater 
effort increases with increased altitudes, and is well 
covered by the remark of a prominent geologist, who 
states that his sense of geology ceases to function at 
17,000 ft. 

Dr. Barcroft’s party conducted a series of simple 
mental tests at sea level and again in the altitudes in an 
attempt to show the result of the fatigue on the mental 
perceptions, but the results were not conclusive, no 
dependable discrepancies existing between the work in 
the two cases. It is believed by Dr. Barcroft that a 
dulling of the mental perceptions does occur in high alti- 
tudes, but that the nature of the tests was not subtle 
enough to detect it. 
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The work of Dr. Barcroft’s expedition shows that a 
panacea for soroche or acute anoxemia cannot be ex- 
pected. It is a question of adjustment and acclimati- 
zation, and lungs, heart, and blood must adapt them- 
selves to the conditions that they encounter in high alti- 
tudes. The period of adjustment must necessarily be one 
of physical discomfort, the severity of which will vary 
with the individual. The breathing of oxygen would, of 
course, afford temporary relief, but it is believed that 
this would only postpone the acclimatizing action and 
that eventually the patient would be compelled to submit 
to nature’s course of treatment. 

Though the prevention of soroche does not appear to 
be feasible, it is believed that all applicants for work 
in regions of high altitude can be tested for their 
susceptibility to it, and thereby their fitness for work 
in such localities will be determined. The method of 
testing is simple. The person undergoing the test 
breathes in a prepared sample from a container. After 
a measured interval a portion of the breath is exhaled 
and a sample is taken for analysis; after another inter- 
val the remainder is exhaled and another sample taken. 
By a study of the CO, content in the exhalations it is 
possible to determine the degree to which the lungs 
absorb oxygen. The ability of the alvesti, or lung lin- 
ing, to take in oxygen varies with each individual, and 
this appears to be the main reason for mountain sick- 
ness. If the lungs absorb oxygen readily, one will be 
practically immune, whereas those whose lungs absorb 
oxygen less readily will be affected in proportion to the 
air deficiency in this respect. Dr. George Harrop, of 
the Presbyterian Hospital, in New York, developed this 
scheme of testing, and it is understood that he plans to 
test a large number of men going to countries of high 
altitudes with the purpose of checking their experiences 
against his predictions and thereby determine the ex- 
tent to which this test may be considered trustworthy. 

In conclusion, the man who contemplates work in a 
high altitude should not be unduly alarmed by the 
dangers of soroche cr mountain sickness. Its impor- 
tance has been greatly exaggerated. Seasickness af- 
fords a fair comparison. Both illnesses result from 
subjecting the body to unusual and abnormal conditions. 
The symptoms are auite similar—most people are af- 
fected; a few are immune. I have experienced both 
forms of distress, and find little to choose between them. 
If a person is in average good health and has no con- 
stitutional weaknesses he will be as well off as in most 
mining camps—better off than in many. He may expect 
to be sick upon arriving, for most men are; but after a 
few days he will become acclimated. Seasickness elicits 
very little sympathy and often calls forth derision; 
it is the same with soroche. One should consider it an 
unavoidable incident of exactly the same nature as 
seasickness. 


Metal-Mine Dust Investigations Made 
by Bureau of Mines 


For several years the Bureau of Mines has studied 
dust and ventilation in metal mines as affecting the 
health, safety, and efficiency of underground workers. 
A co-operative agreement was made in 1915 with the 
U. S. Public Health Service; since that time field 
observations in metal mines in Arizona, California, 
Idaho, Montana, Michigan and Nevada, and less exten- 
sive observations in several other states have been 
made by mining engineers of the U. S. Bureau of Mines, 
and doctors of the U. S. Public Health Service. 
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Mining bauxite with steam shovels at Bauxite, Ark. 


Bauxite: Occurrence, Mining, and Uses 


Arkansas Produces Most of World’s Supply — Types of Deposits — Mined by Steam Shovels 
in Open Cuts—Manufacture of Metallic Aluminum Principal Use— Refractories 
and Sundry Chemicals Are Made From Bauxite 


By RAYMOND B. LADOO 


bauxite—has been given the formula Al,0,.2H,O 

or Al,O(OH),, but most authorities agree that 
bauxite is not a distinct mineral. James M. Hill states 
that it “is a rock composed of at least two and possibly 
three hydrates of alumina, iron oxide, water, silica, 
and more or less titanium oxide and clay.” The three 
hydrates commonly found are Al,O,.H,O (formula 
for diaspore), Al,0,2H,O (theoretical bauxite), and 
Al,O,.3H,O (formula for gibbsite). Theoretical bauxite 
contains 73.9 per cent alumina (39.2 per cent alu- 
minum) and 26.1 per cent water. The percentage of 
alumina in commercial ore now usually ranges from 50 
to 60, which corresponds to 26.5 to 31.8 per cent metal- 
lic aluminum. Analyses of a few typical bauxites are 
given below: 


H sie ALUMINUM OXIDE —theoretical 


ANALYSES OF BAUXITE FROM VARIOUS LOCALITIES 


Baux, Baux, Hesse, British 

France France Germany Arkansas Arkansas Alabama Guiana 
Al,03 60.0 75.0 55.61 52.0 53.0 61.00 59.56 
Fe203 25.0 12.0 2.7 4.0 10.0 2.20 2.49 
SiO2 3.0 1.0 4.41 10.0 4.0 2.10 2.65 
eee. See Ce eee 4.0 4.0 3.12 3.80 
H20 12.0 12.0 354.33 30.0 29.0 31.58 31.50 


| 
| 


Totals 100.0 100.0 99.52 100.0 100.0 100.00 100.00 


Bauxite is an earthy mineral, never crystallized, oc- 
curring in a variety of forms and colors. It often pos- 
sesses a pisolitic or odlitic structure with rounded con- 
cretionary grains imbedded in an amorphous or 
clay-like mass. The pisolites vary in size from a small 
fraction of an inch to as much as 2 in., but usually 
average from + to ? in. It also occurs as a hard or 
soft structureless amorphous mass. Some bauxites are 





regarded as decomposition products of feldspathic rocks 
such as granites, syenites, and gneisses, but others are 
supposed to be derived by solution of alumina from sedi- 
mentaries, such as shales, followed by deposition from 
solution as grains, nodules, and irregular pockets in 
limestones and dolomites. 

The following physical properties help to identify the 
mineral: Hardness, 1 to 3; specific gravity, 2.55; melt- 
ing point, on heating changes to Al,O,, which, when pure, 
melts at 1,880 deg. to 2,050 deg. C.; index of refrac- 
tion, 1.57; color, white, cream, yellow, brown, gray or 
red; streak, variable; luster, dull to earthy; cleavage, 
irregular fracture; transparency, opaque; tenacity, 
crumbly. 

THEORIES OF DEPOSITION 


The geological occurrence of bauxite varies greatly in 
different localities. Thus, the Arkansas ores are found 
in bedded deposits derived from syenites by alteration 
and by replacement of silica by alumina. The Georgia 
deposits are regarded as being derived by solution of 
alumina from shales, transportation upward by ascend- 
ing solutions, and deposition in irregular pockets in 
dolomite and limestone. The occurrence of the bauxites 
of Alabama and Tennessee is similar to that of the 
Georgia ores. The bauxite deposits of Vogelsberg, Ger- 
many, are bedded deposits believed to be derived from 
basalt by decomposition in place. 

Geographically, the known deposits of bauxite of pres- 
ent commercial importance are not widely distributed, 
nor are definitely known reserves very large. The 
United States is by far the largest producer, with 
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France second. Probably Austria-Hungary was third 
during the war, but no recent statistics that may be 
depended upon are available. 

The former Austro-Hungarian deposits in Dalmatia 
now belong to Jugo-Slavia, those in Istria to Italy, and. 
those in the Bihar Mountains to Rumania. Other pro- 
ducing countries in about the order of their present 
production are Italy, British Guiana, United Kingdom 
(Ireland), India, and Spain. 


UNITED STATES THE PRINCIPAL SOURCE OF BAUXITE 


Arkansas in 1920 furnished over 90 per cent of the 
domestic bauxite production. The principal areas 
worked are in Saline and Pulaski counties, and the chief 
center of production is Bauxite, Saline County. At the 
largest mine, the property of the American Bauxite Co., 
a subsidiary of the Aluminum Company of America, the 
ore occurs as a gently dipping bed averaging about 11 
ft. thick, derived by alteration from syenite, under an 
overburden of sand and clay varying from 25 to a 
maximum of 140 ft. 

Georgia, second in importance of production, con- 
tains deposits in many counties. The counties produc- 
ing in 1920, in the order of production, were Sumter, 
Wilkinson, Floyd, Randolph, Meriwether, Macon, and 
Bartow. The largest producer was the Republic mine, 
east of Andersonville, in Sumter County. 

In Alabama, deposits occur near Rock Run and Pied- 
mont, Cherokee County; Fort Payne, De Kalb County; 
Talladega County, and also in Calhoun County. In 
Tennessee bauxite is found in Hamilton and Carter 
counties near Chattanooga, Keensburg, and Eliza- 
bethton. 

In the North Georgia-Alabama-Tennessee field, Hill’ 
states: “The pockets are generally lenticular, ranging 
from 25 to 300 ft. in greatest horizontal dimensions 
and varying in depth, though the depth is usually com- 
parable to the larger horizontal axis. The pockets are 
disposed along fault lines, which are clearly marked. 
Most of them are at the base of grayish quartzite ridges 
and at the edge of the red clay areas that have resulted 
from the weathering of the Knox dolomite. The pres- 
ence of bauxite is usually indicated on the surface by 
‘dornicks’ or rounded bowlders of pisolitic bauxite, which 
are often uncovered in the cultivation of fields. Not all 
of the material in the pockets is bauxite, as irregular 
masses of red and white kaolin are found mixed with 
the bauxite; but these materials can be separated in 
mining, as the ore is usually distinctly pisolitic and 
harder than the kaolin. In some deposits the pisolites 
are harder than the matrix of the bauxite, and the 
reverse conditions hold in other places.” 

Of the deposits of the central Georgia field Hill says: 
“These flat-lying lenticular deposits are at all places 
associated with nearly white sedimentary kaolins of 
Upper Cretaceous age. In most places the bauxite lies 
above the kaolin and the base of the bauxite is not dis- 
tinct, as it grades into unaltered kaolin. At a few 
places kaolin overlies a bed of bauxite, into which it 
grades. Whether the bauxite was deposited as such or 
is an alteration of the kaolin of recent occurrence is a 
moot question, but the evidence seems to favor the hy- 

pothesis that the bauxite was formed by alteration of the 
kaolin subsequent to its deposition.” 

The French bauxite deposits occur in the southern 
part of the country in a belt which almost parallels the 
Mediterranean, especially in the departments of Var, 


1Hill, James M., “Bauxite and Aluminum,” Min. Res. of the 
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Herault, Bouches-du-Rhone, Ariege, Hautes-Pyrenees, 
Pyrenees Orientales, Lozere, and Cantal. In 1913 Var 
produced more than 83 per cent of the total French 
output. Three main varieties of bauxite are found— 
white, red-banded, and dark red. At Villeveyrac, in 
Herault, the ore is white. It is high in alumina, low 
in iron and silica, and is used principally for the manu- 
facture of aluminum salts. The bauxite at Baux (the 
type locality), near Arles, in Bouches-du-Rhone, is red- 
banded, contains about 50 per cent alumina and 8 per 
cent silica, and is used for the manufacture of alu- 
minum. At Thoronet and Luc, in Var, the ore is dark 
red, has the appearance of a fine, homogeneous paste, 
and breaks with a splintery, conchoidal fracture. 


SOUTH AMERICAN DEPOSITS MAY PROVE IMPORTANT 


The bauxites of British Guiana are extensive and of 
good quality. The deposits occur in the foothill region 
on the Demerara River, about 60 miles above George- 
town, and extend across the country into and probably 
through Dutch Guiana. The bauxites are said to be 
aluminous laterites, derived from the alteration of 
gneissic rocks. Large deposits in British Guiana are 
owned and are being develoved by an American com- 
pany, but future concessions are reserved for British 
subjects. It is believed that the Guianas will become 
an important factor in the world’s bauxite industry 
of the future. 

All of the bauxite produced in the United Kingdom 
comes from Ireland. It occurs associated with the piso- 
litic iron ores and laterites of the County of Antrim. 
in the area lying north and northeast of Lough Neagh, 
between Belfast Lough and the north coast of the 
county. The ores are of relatively low grade and have 
been used more for the manufacture of aluminum sul- 
phate than for aluminum. 

A deposit of bauxite clay occurs at Ayrshire. This 
material, varying from 26 to 50 per cent alumina and 
28 to 50 per cent silica, may be of value for refractories. 

Large deposits of high-grade bauxite occur in several! 
sections in India. The richest areas so far discovered 
are the Baihir plateau, in the Balaghat district, and 
the vicinity of Katni, in the Jubbalpore district, both 
in the Central Provinces. 

Statistics of world production of bauxite are not com- 
plete for recent years, and are, therefore, rather diffi- 
cult of interpretation. This is due to the fact that 
production statistics for several countries are not avai!- 
able for the war period and that the ownership of 
several important deposits was changed by the peace 
treaty. 


WORLD PRODUCTION OF BAUXITE IN LONG TONS 


1913 1917 1919 1920 

OG BtAtOS 6.oois is noice ce cieise 210,241 568,690 376,566 521,308 
WM a Ne ars wrayaiwl ovis s/s bow awl Bi 304,323 118,973 160,820 186,693 
TOREGAIR AI ISHTAR. nic csicciecccas * sslescne Sel Rieke «cK 
ee eee eer ee ree 6,840 7,664 2,924 (a)37,360 
PNPM. sicde.icccsccatew . eomeian 2,037 ¢ 1,967 29,399 
United Kingdom. ...........0200. 6,055 14,724 See kcewne's 
ee ae ee eee 1,184 1,363 Gee | wes ane 
MRS hanes S Siccees sea cheer, “aennal _ eaten Waal! sees 


(a) Over 80 per cent of 1920 production came from’occupied zone in Dalmatia. 


The United States production and consumption of 
bauxite in 1914, 1918, 1919, and 1920 are given in the 
following table, compiled by the U. S. Geological survey: 


DOMESTIC PRODUCTION AND CONSUMPTION OF BAUXITE IN 
LONG TONS 
-—Production——. ——Imports-—. ——Exports-——. 
Q uan- uan- 

Value tity Value tity Value 
14 219,318 $1,069,194 24,844 $96,500 5,374 $240,084 
3'447,992 3,653 14,791 19,711 1,523,688 
17,701 1,372,094 


, ,201,747 6,082 36,820 
20 521,308 3,247,345 42,895 251,284 22,257 1,843,596 


—Consumption— 
uan- 

tity Value 
238,788 925,610 
589,663 1,939,095 
364,947 886,473 
541,946 1,655,033 
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In recent years there have been few bauxite pro- 
ducers who were not also consumers. The market for 
bauxite is practically confined to the states east of the 
Mississippi. The manufacture of aluminum (controlled 
practically by the Aluminum Company of America) con- 
sumes more than 70 per cent of the bauxite used in the 
United States. The markets for bauxite for non-metal- 
lic uses (chemicals, abrasives, and refractories) are 
increasing in number with the increase in the use of 
aluminum sulphate for water purification. There is a 
growing tendency for municipal and industrial water 
works to manufacture aluminum sulphate for their 
own use. 


MINING IS DONE BY OPEN-PIT METHODS 


Mining operations in Arkansas are conducted on a 
large scale. At the largest operation, that of the Ameri- 
can Bauxite Co., the ore bed, which is continuous and 
averages about 11 ft. in thickness, dips at a low angle 
and is overlaid by a loose sandy clay. The outcrop was 
worked by hand methods until the stripping became too 
heavy. Now the stripping varies from 25 to 140 ft. 
This overburden is removed by steam shovels, loaded into 
large automatic side-dump waste cars, and hauled ir 
train loads by a steam locomotive to a waste dump, 
which is located over an area of barren granite rock. 

The shovels are sometimes unable to remove all the 
overburden from low places and pockets in the surface, 
and the cleaning up is done with horse-drawn scrapers. 
As it is important that the silica content of the bauxite 
be kept as low as possible, the stripped surface of the 
ore is further cleaned and swept by hand. The ore is 
loosely consolidated, but is usually too hard to be mined 
without breaking up by blasting. Low-strength dyna- 
mite is used for this work. The loosened ore is loaded 
by small steam shovels into two-ton, wooden, bottom- 
dump cars, which are hauled over a narrow-gage track 
to the mill, in trains of ten to twenty-five cars, by small 
steam locomotives. The bed is so extensive that a con- 
tinuous working face a mile long is possible. The prob- 
lem of drainage, which was once serious, has been 
solved by cutting a small canal, a mile in length, to 
drain all workings. 

In the central Georgia district conditions resemble 
those in Arkansas in that the deposits are flat-lying, 
under a loosely consolidated overburden. The stripping 
may be removed by hand, by drag-line excavator, or by 
steam shovel. The cre is generally removed by hand, 
for hand shoveling facilitates the sorting of ore and 
waste. 

In the north Georgia-Alabama-Tennessee district the 
ore occurs in irregular more or less lenticular deposits, 
ranging from 25 to 300 ft. in length and of varying 
depth. Mining is all done by hand, and many of the 
properties have no power-driven equipment. When the 
pits cannot be approached by an open cut, the ore must 
be hoisted either by derricks, or, in the larger pits, by 
steam-driven hoisting engines operating a car on an 
inclined plane. Such pits must be drained by steam 
pumps. The ore is only loosely consolidated, but a small 
amount of blasting is necessary to loosen it for shoveling. 


DRYING AND CALCINING REQUIRES LARGE PLANTS 


The bauxites found in the United States ordinarily 
contain from 15 to 33 per cent of combined water, 
together with a varying amount of mechanically held 
moisture. As most bauxite ore must be shipped a con- 
siderable distance, it is customary for the larger pro- 
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ducers to dry the ore before shipment, so as to save 
freight and to facilitate fine grinding for later use, but 
some of the smaller producers, particularly in the Geor- 
gia-Alabama-Tennessee field, ship the ore undried or 
“green.” The concentration or purification of loosely 
consolidated bauxite, mixed with clay, by means of log 
washers has been tried at a few deposits, but such 
treatment is not common today. 

In Arkansas the American Bauxite Co. dumps the ore 
from the mine cars into large bins, from the bottoms of 
which it is removed by pan feeders. Hard rock is fed 
to large gyratory crushers, and the soft ore to disinte- 
grators of a special type. From the crushers horizontal 
and inclined-belt conveyors collect the ore, elevate it, 
and distribute it over large storage bins. From the 
bins the ore is fed by gravity directly to a battery of 
ten rotary kilns. The kilns are 50 ft. long and most of 
them are cylindrical, 7 ft. in diameter. A few 6-ft. 
cylindrical kilns and a few tapered kilns, 6 to 8 ft. and 
7 to 10 ft., are also used. These kilns were once fired 
mostly by producer gas, but they have been converted 
to burn pulverized coal exclusively. The temperature 
used is probably about 1,100 deg. F. and the mechani- 
cally held moisture is reduced to from one-half of 1 per 
cent to 1 per cent. From the kilns the material drops 
into a long pan conveyor, where it cools to some extent. 
and is then elevated into large bins. For shipment the 
ore is drawn off through chutes into covered, hopper- 
bottom, standard-gage railway cars of a special type. 
A part of the ore is dead-burned (for use in abrasives 
and refractories) in 6 x 60 ft. cylindrical rotary kilns 
in which a temperature of about 2,000 deg. F. is main- 
tained. This burning reduces the total moisture (me- 
chanically and chemically combined) to about one-half 
of 1 per cent. 


EARLIER CRUDE PROCESSES HAVE BEEN DISCARDED 


In other districts various methods of drying have 
been used. These processes include air drying on racks 
under sheds; piling ore on a wooden platform and set- 
ting fire to the wood: drying on horizontal iron sheets 
under which flames from a furnace are made to pass; 
and drying in small, wood- or coal-fired rotary kilns. 
Some of the simpler methods were inefficient and have 
been to a large extent abandoned. At the larger opera- 
tions the small rotary kilns are used, and from 10 to 15 
per cent of the mechanically held water is driven off. 
The flow sheets in such mills are similar to the flow 
sheets described above, but less elaborate. 


QUOTATION FOR FOREIGN AND DOMESTIC PRODUCT 


Most of the largest users of bauxite operate their 
own mines, thus eliminating the problem of marketing. 
In the open market, domestic bauxite is sold on the long- 
ton basis at a price f.o.b. cars, shipping point. French 
bauxite is quoted per metric ton, c.if. Atlantic ports. 
Several different prices are quoted, depending upon the 
moisture content. Thus, in December, 1921, the follow- 
ing prices were quoted by the Engineering and Mining 
Journal: “French bauxite, $8 to $10 per metric ton, c.i.f. 
Atlantic ports. American bauxite, crushed and dried, 
$8 to $10 per gross ton, f.o.b. shipping point; pulverized 
and dried, $12 to $15 per gross ton, depending upor 
grade; calcined so as to remove most of the combined 
water, $20 per gross ton, f.o.b. shipping point.” 

Crude, undried bauxite ore may be shipped in any 
type of cars, but dried or calcined ore is usually shipped 
in bulk in box cars or in special, closed-top hopper- 
bottom cars. 
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The principal markets are east of the Mississippi, 
and the largest consumers are at or near the following 
cities: East St. Louis and Aurora, IIl.; Detroit; Cin- 
cinnati; Knoxville; Philadelphia and Erie, Pa.; Niagara 
Falls and New York City, and Boston. 


SPECIFICATIONS AND TESTS ARE NoT COMPLICATED 


Bauxite is sold on the basis of alumina content, and 
deductions are made for high content of silica, iron, and 
titanium. Thus the only way to determine the value 
of a bauxite is by chemical analysis, which should show 
total alumina, silica, iron oxide, titanium oxide, and 
water. To be of commercial grade, bauxite should con- 
tain at least 52 per cent Al,O,, and silica and iron should 
not be over 15 per cent. Titanium oxide is objectionable 
for most uses and should be less than 2 per cent, al- 
though somewhat higher percentages are tolerated in 
bauxite otherwise of high grade. Most American baux- 
ites contain 15 to 33 per cent of combined water. High- 
grade bauxite often contains 58 to 65 per cent Al,O, and 
as low as 1 per cent iron oxide and 3 to 5 per cent silica. 
The quality of bauxite may often be determined in a 
general way by simple tests noted by Hill’: 

“In general, bauxite of fair grade will not show the 
marks of a hammer when it is hit a glancing blow, 
though some bauxite has been shipped which can be 
cut with the hammer. Good bauxite, which has been 
dried either in the open or in kilns, when thrown on 
a hard floor has a distinct rattle which bauxite clay 
does not have. The pisolites of the lighter-colored baux- 
ites of the central Georgia field have a peculiar brown- 
ish-buff color and look something like horn or flint; they 
ordinarily cannot be broken or marked with the finger 
nail in bauxites of good grade. 


GooD BAUXITE Is Not EASILY GROUND 


“Some measure of the relative quality of dried bauxite 
can be had by grinding a sample in an agate mortar 
for half a minute. A bauxite of good grade will be 
found hard to grind and will stick to the mortar with 
such tenacity that it will have to be scoured out; a poor 
bauxite or bauxite clay will grind much more easily and 
will stick very little, if at all, and clay or kaolin grinds 
with ease and does not stick to the mortar. Similar 
results are found if the sample is rubbed on glass and 
the glass will not be scratched even by high-grade 
bauxite.” 

For specific uses the grades desired are given below: 

Metallic Aluminum—Al,O,, alumina, over 52 per cent; 
SiO,, silica, not over 4.5 per cent; Fe,O,, iron oxide, not 
over 6.5 per cent. 

Alum and Aluminum Sulphate—Al,O,, alumina, over 
52 per cent. Low in iron and titanium oxides preferred. 
but for some grades of product less pure material is 
used. 

Refractories—Principal requirement seems to be low 
iron content. Various types of high-alumina réfrac- 
tories are made from bauxite clays as well as fron 
bauxite. 


ALUMINUM MANUFACTURE CONSUMES MOST OF THE. 
OUTPUT OF BAUXITE 


In recent years from 66 to 74 per cent of the domestic 
bauxite consumed in the United States has been in the 
manufacture of metallic aluminum. Of the non-metallic 
uses, the most important are for the manufacture of 
chemicals and abrasives, in some years chemicals lead- 
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ing and in others abrasives. 
has always been small. 
U. S. Geological Survey show the approximate distribu- 
tion of domestic bauxite by uses: 


The use in refractories 
The following statistics by the 


DOMESTIC BAUXITE CONSUMED BY VARIOUS INDUSTRIES, 
1917-1920 IN LONG TONS 











Industry 1917 1918 1919 1920 
Aluminum Aaa came ae ee 375,000 419,043 272,270 383,154 
CORONER ccs ciesinisa cia c:kiornras.c 82,000 63,896 67,842 85,878 
MEMOS... 255 Sess ns weeds 100,000 112,908 35,395 (a)52,276 
BUORSOMIET 6's «5 6-0 cine Races 2,400 9,874 PG!” vakleders 

569,400 605,721 376,566 521,308 


(a) Probably includes a small quantity sold to makers of refractories. 


The manufacture of aluminum from bauxite is ac- 
complished most commonly in the United States by a 
process involving the use of the Bayer process for the 
making of pure alumina and the Hall process for its 
reduction to aluminum. The bauxite ore, finely ground, 
is digested with caustic soda by steam under pressure, 
forming sodium aluminate. The solution is filtered, 
diluted, and agitated with alumina. The purified alu- 
mina is then charged into a molten bath of cryolite in 
an electric furnace fitted with carbon electrodes. The 
alumina is reduced to metallic aluminum, which is 
poured, remelted, and cast into ingots. 

The principal aluminum salts made in the United 
States are alumina, the alums (mainly ammonium and 
sodium alums), aluminum sulphate, and aluminum chlo- 
ride. Alumina is used mostly for the manufacture of 
aluminum, and separate production figures are not avail- 
able. Aluminum chloride is made by only a few com- 
panies and only 3,000 or 4,000 tons is now produced 
annually in the United States. Production statistics 
from the U. S. Geological Survey for the alums and for 
aluminum sulphate are given below: 


ALUM AND ALUMINUM SULPHATE PRODUCED IN THE 








UNITED STATES, 1916-1920 
Alum — -——Aluminum Sulphate— 
Quantity Quantity ; 

Year (Short Price (Short Price 
Tons) Value per Ton Tons) Value per Ton 
1916... 27,257 $1,177,881 $43.21 153,860 $4,410,741 $28.67 
1907... 19,714 1,017,083 51.60 178,738 5,746,427 32.15 
NO oiccinsccci ante 20,286 1,051,449 51.83 209,079 6,473,086 30.96 
WORD icsccicccss ‘Ee 879,198 51.66 200,034 6,763,063 33.80 
N9ZO i ccecctcacss § “TOe4 992,259 58.98 234,003 8,228,713 35.16 


Aluminum hydroxide made largely by the Bayer proc- 
ess is used principally in the manufacture of other 
aluminum compounds; also in the preparation of lake 
colors, in waterproofing fabrics, and in medicine. 

Aluminum sulphate, also known as “concentrated 
alum,” is used largely in paper making for sizing, as 
a mordant in dyeing, for water purification, in tanning, 
for deodorizing and decolorizing mineral oils, and for 
other uses where crude alum was formerly employed. 

The term “alum” is a general name given to the 
double sulphates of aluminum and the alkali metals in 
which iron and chromium sometimes replace the alu- 
minum. The most important commercial types are the 
ammonia, potash, and soda alums. Ammonia alum has 
largely replaced potash alum, because of its cheapness. 
Soda alum, though cheap, does not crystallize well and 
is not so extensively used. Alums are usually made in 
this country by mixing in exact quantities aluminum 
sulphate and the necessary alkali sulphate. Alum is 
also made, principally in Europe, from natural alum 
rock, alum shales, or alum schists. The chief uses for 
alum are the same as those given above for aluminum 
sulphate. 

Aluminum chloride is used in the refining of mineral 
oils, for carbonizing wool, and in the manufacture of 
certain organic compounds. 
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Aluminum acetate is used as a mordant in calico 
printing, and dyeing; for the formation of lake colors, 
and in waterproofing and fireproofing fabrics. 

Bauxite abrasives are made by fusing bauxite with 
carbon in an electric furnace, breaking down the fused 
product, pulverizing, and sizing the grains. If made 
from pure bauxite the product is practically an artificial 
corundum. It is sold under the following trade names: 
Alundum, adamite, alowalt, aloxite, borocarbone, carbo- 
alumina, corowalt, corubin, metalite, oxalumina, rex, 
and others. The grains are made up into grinding 
wheels, abrasive papers and cloths, oil stones, and 
sundry other products. By utilizing different grades of 
tauxite, the hardness and toughness of the abrasive may 
be varied. 

Alumdum is aiso used for the manufacture of acid 
and heat-resisting chemical apparatus, such as porous 
filtering media, and crucibles. 

High-alumina refractories are arbitrarily distin- 
guished from other refractories containing alumina, 
by an alumina content of at least 58 per cent. Such 
refractories are ordinarily made from bauxite or baux- 
ite and high-alumina clays—bauxitic clays, diaspore 
clays and similar material. Ordinary bauxite brick are 
made by mixing calcined bauxite or high-alumina clay 
with a bonding material such as fireclay, sodium sili- 
cate, or lime, shaping by hand or by brick machines, and 
burning in various types of brick kilns at a high tem- 
perature. Another class of bauxite refractories is made 
by fusing bauxite in an electric furnace and casting the 
molten material in molds. The demand for this type 
of refractories is increasing owing to the ever-growing 
needs for better refractories. Pure bauxite melts at 
about 1,820 deg. C. and pure alumina at about 2,050 
deg. C., but the lower grades of bauxite brick melt at 
1,740 deg. or less. The value of bauxite refractories 
depends upon their chemical inertness at high tempera- 
tures. In basic open-hearth steel practice bauxite brick 
should contain over 12 per cent silica. 

Recently high alumina refractories have been made 
more commonly from diaspore and high-alumina clays 
than from bauxite. 


BAUXITE IS A CONSTITUENT OF HIGH-GRADE CEMENT 


High-alumina cements, which are essentially calcium 
aluminates with low silica, are becoming of great impor- 
tance. They have been made by fusing, in a small blast 
furnace, a mixture of bauxite, coke, and limestone. The 
slag, when poured, cooled, and ground, forms the fin- 
ished cement. This cement contains about 50 per cent 
lime, 40 per cent alumina, and 10 per cent silica, and 
is known as fused cement, Lafarge cement. or, in 
Europe, “cement fondu.” 

The principal advantage of such cements over ordi- 
nary portland cement is that they harden much faster 
and develop nearly their full strength in a short time. 
It is stated that such cements will show a strength at 
the end of twenty-four hours rarely shown by portland 
cements in less than twenty-eight days. During the 
Great War, fused cement was manufactured in France 
in large quantities for use in making heavy gun em- 
placements and other structures where great strength 
was needed in a short time. Fused cement has the 
additional advantage of being highly resistant to sea 
water and similar solutions. 

Calcium aluminates have also been used in wall plas- 
ters to give a quick initial set, so as to permit additional 
coats to be placed with only a short delay. 
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Economy of Storage-Battery Locomotives 


In a paper presented before a recent meeting of 
the Canadian Institute of Mining and Metallurgy, and 
published in the September Bulletin of that organiza- 
tion, T. H. Crosby discusses the use of storage-battery 
locomotives for mine service. The decision in any 
particular case, he says, as to whether it is best to 
install a trolley locomotive or a storage-battery locomo- 
tive depends upon such things as length of trip, number 
and weight of cars and load, average and maximum 
grades, and the possibility or desirability of installing 
a trolley wire and maintaining it, as well as the neces- 
sary rail bonds. In-many cases trolley locomotives 
would not be installed in place of animal haulage, but 
storage-battery locomotives would reduce costs. 

The relative cheapness of haulage by storage battery 
locomotive is. illustrated in the following table, which 
gives for comparison the costs of storage-battery and 
animal haulage on service where six mules are replaced 
by one locomotive: 








Cost of locomotive, charging panel, and appurtenances..... $8,000 
REM I ONIN ae ray wa cele eee bas mad martina case = 600 
Depreciation on locomotive chassis, 74 per cent on $4,000.. 300 
SEE ae Oe ES 6k. 6 hd 6 46d oo dincees rele ewaeiela ws " 48 
Depreciation: on battery per year... ....ccccccccccccccccs 800 
Labor—One hour per day at 75c. per hour................ 225 
CEG: LGR DET WOE COS oo ods & 6 os cals Ai deeicwdedecen 2,100 
CHG) CER ee AU ee RO OE ei as cc ncaa dlninceaedaecw ee 1,800 
Current for charging, say 30 kw.-hr. per day at $1.50..... 450 
Cost of operating per year of 300 days.................. $6,323 
CORE GE Sie Wine GE See GUO in isc cs dire decswes aces 750 
DS ee Be Bo Pere cr rere er re 60 
EA ORN, er I COs on id oieed etiake bea sameenianc aun 150 
Keeping mules, 365, days at $1.25 each, including feed, 
harness, shoeing, and general care...........-.eeeeeees 2,737 
CoE ee MEE I EOE 6 oo os 6 ches cclemices ceeenweenedes 10,800 
Came CE CT Oe IS iad 66 Sais edie divedeaeass $13,747 
COE OR CRT SOROS fio soa aida we do wlcasS Haceeleees 6,323 
Saving in operating storage battery locomctive........... $7,424 


or over 90 per cent of the investment saved per year. 

If the locomotive be compared to man haulage, with 
the above stated conditions, at least ten or twelve men 
would be replaced by the locomotive and its crew of 
two men. We then have: 


Tots week St SO pew Gar Tee COO GHGs <i. « Soitede wee wees $18.000 
Cost of operating locomotive as above stated......... a Sheree 


Saving by locomotive operation .......ccccccceccsccccs $11,677 

Cases are on record where the introduction of storage- 
battery locomotives has reduced the cost of haulage 
from 45c. per ton to less than 15c. per ton. 


$70,000,000 Spent Yearly on Scientific Research 


American industry is spending about $70,000,000 
annually on scientific research, according to the Cham- 
ber of Commerce of the United States. About one-half 
of this sum is spent by American industries in the 
conduct of laboratory research, while the remainder is 
expended in experimental and development work in 
plants. As a result of scientific research work, it is 
explained by the department, approximately one-half 
billion dollars is being saved annually by industry in 
this country. 

The value of scientific research, both from an eco- 
nomic and industrial standpoint, has never been so fully 
appreciated as at the present time. The problems of 
the recent war forced science and its research activities 
to the front in all civilized countries. It is now realized 
that scientific investigation is a necessary adjunct to 
efficient operation. A utilization of the scientific knowl- 
edge now available, and a sympathetic co-operation in 
the free interchange of such information will lead to 
the adoption of improved processes and do much to 
obviate the danger of ignorant, destructive competition. 
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Some Applications of Electrical Equipment in the 
Metallurgy of Nickel 


Most of the Metal Recovered by Pyrometallurgical Methods, but Electric Furnaces Are 
Used to Some Extent — New Electrolytic Refinery in Canada Required 
Careful Planning for Flexible and Efficient Operation 


By J. L. McK. YARDLEY 


of nickel ore in the United States occurred more 

than ten years ago, when electric smelting was 
applied to a hydrous silicate of magnesium and nickel 
in North Carolina. The ore contained considerable 
iron and generally less than 2 per cent of nickel. The 
product, approximately 14-57-27 per cent nickel-ferro- 
silicon, was reported as being obtained at an expendi- 
ture of around 53,000 kw.-hr. per ton of contained 
nickel. 


Most of the nickel produced in the United States 
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Fig. 1—Flow sheet of the British America nickel 
refinery 


from American ores has been obtained as a byproduct 
in the electrolytic refining of blister copper. For this 
supply, the electric furnace has been generally used. 
In the process sulphides or sulphates of nickel are con- 
verted into oxides in an oil- or coal-fired furnace. The 
oxides of nickel are reduced with charcoal in an elec- 
tric furnace and refined in the same operation, and 
are converted into shot by being poured into water. 
A single-phase closed-top furnace, having about a 3-in. 
graphite top electrode, has been employed; from 2,200 
to 2,500 Ib. of metal has been obtained every thirteen 
to fifteen hours with a current-consumption of about 
1,400 amp. at 180 v., or around 1 kw.-hr. per lb. 

Nickel from the New Caledonian ores has long been 
obtained by non-electrical methods. However, where 
the oxide is in the state immediately preceding that 
of metallic nickel, and pyrometallurgy is employed to 
convert from one to the other, and refining is desir- 





1Stansfield, ‘“‘The Electric Furnace,” p. 342. 





able, there is a field for the electric furnace, as has been 
mentioned in the preceding paragraph. 

In the ores of the Sudbury district of Ontario the 
nickel is associated with copper; the average is about 
37 per cent of the former and 1.7 per cent of the latter.’ 
Recently three large companies have been operating 
in this district. The metallurgy employed by all up to 


the point of obtaining the high-grade matte has been 


essentially the same, closely paralleling copper-smelt- 
ing practice. However, the separation of the metals 
in the Bessemer matte has been effected by three sepa- 
rate and dissimilar processes. The most recently devel- 
oped methed has involved leaching of the matte and 
electrolysis to separate and refine the nickel and copper. 
Before going into the reasons for the development of 
this process and a description of some of the features of 
the nickel and copper refinery, I may mention the fact 
that Canada also has a small amount of byproduct 
nickel—obtained from the cobalt-silver ores of the Co- 
balt district in the process of cobalt refining. In this 
process the nickel and cobalt are separated independ- 
ently as oxides. The nickel oxide is reduced with char- 
coal to “rough” metal in oil-fired furnaces. The metal 
is separated from excess ca.'bon by a magnetic separa- 
tor and then melted in electric furnaces and converted 
to the form of shot by being poured into water. The 
electric furnaces are of 50-kw. capacity, single-phase, 
top-and-bottom-electrode type, and are lined with mag- 
nesite. The output is 100 lb. of nickel per hour with a 
power consumption of approximately 4 kw-hr. per lb. 
The cobaltic oxide is treated similarly in duplicate 
furnaces, about the same metal output being obtained.’ 
The leaching and electrolytic process was first devel- 
oped in Norway, where it was successful owing to the 
comparatively low price of hydro-electric power and the 
high price of fuel. Owing to this success, and to the 
high over-all thermal efficiency obtainable with this 
process (named for its inventor, V. N. Hybinette), it 
was introduced in the latest big project in Canada in 
the plant of the British America Nickel Corporation. 
In this process, illustrated by the flow sheet, Fig. 1, 
the bessemerized matte received in granulated form 
is roasted to remove the bulk of the sulphur, and is 
leached with a 10 per cent solution of sulphuric acid, 
whereby a large proportion of the copper, with very 
little of the nickel, is dissolved. The residue is melted 
and cast into anodes containing a high proportion of 
nickel, some sulphur, a small amount of copper, and a 
little iron. This melting is performed in a three-phase 
electric furnace, having a capacity around sixty tons 
of anodes per day. Each phase is supplied by a 
1,000-kva. 60-cycle transformer. The 3,000-kva. trans- 
former bank is shown in Fig. 2. 
The heavy-current secondary leads pass through the 
brick wall into the furnace room. Since considerable 





2Chem. & Met. Eng., Jan. 15, 1919, p. 88. 
3Ang. & Min. Journal, Feb. 8, 1919, p. 263. 
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Fig. 2.—The 3,000-kva. transformers 


voltage range and control of voltage are desirable for 
this furnace, a number of taps are provided on the 
12,000-v. primary windings of the transformers and 
regulating equipment is provided so as to give a voltage 
range for each furnace electrode to neutral of from 
38 to 70 v. in nine steps. There are three motor- 
operated oil-circuit-breaker type regulators in the rear, 
with sheet covers over the mechanism. Three balance 
coils, one in front of each regulator, and regulator- 
control switchboard, may be seen to the left. Each 
regulator consists essentially 
of a number of single-pole, 
12,000-v. circuit breakers, op- 
erated through cams and con- 
nected to the high-tension taps 
of one of the furnace trans- 
formers. The motors driving 
these regulators are controlled 
by relays on the switchboard 
and operate the breakers so as 
to keep as nearly as possible a 
constant kilovolt-ampere input 
to each electrode; power factor 
is 70 to 90 per cent, depending 
on voltage. Approximately 
900 kw.-hr. per ton is used. 
At this point it is worth 
mentioning that it should of 
course be entirely possible to 
make Monel metal in this fur- 
nace. The roasting would sim- 
ply have to be carried further 
so as to eliminate the sulphur 
and produce a mixture of cop- 
per oxide and nickel oxide; and 
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then the furnace should melt unleached rather than 
leached matte.‘ Precious metal would necessarily be 
sacrificed. One of the most desirable results of the 
complete electrolytic process, particularly for the rich 
Sudbury ores, is that a large proportion of the precious 
metals is caught in the anode slimes of the nickel and 
copper electrolytic plants. 

Turning to the electrolytic plant, the solution from 
the roasted matte, containing a small amount of copper, 
is electrolyzed for copper in a manner quite similar to 
that employed by the New Cornelia Copper Co. at Ajo, 
in Arizona, where insoluble anodes are used. The elec- 
trolyzed solution, depleted in copper, but strong in sul- 
phuric acid, is returned to the leaching plant to dissolve 
more copper from the roasted matte. 

The anodes from the electric-furnace plant, contain- 
ing approximately 65 per cent nickel, are treated in a 
separate electrolytic-tank room. The anodes are con- 
tained in special canvas-bag diaphragms, which catch 
the anode slime containing metals, and are electrolyzed 
in a solution containing 4 to 5 per cent nickel and but 
a small fraction of 1 per cent of copper. Electrolysis, of 
course, while reducing the nickel, increases the copper 
content; the solution is piped to cementation vats, where 
in place of the scrap-iron ordinarily employed in the 
cementation of copper, waste and scrap anodes are used. 
At the same time that copper is precipitated, nickel 
is re-supplied to the solution, making it again ready for 
electrolysis. The amount of waste anodes obtained 
during the electro-deposition of nickel is said to be 
about sufficient for the purpose of rejuvenating the 
exhausted solution from the nickel-tanks, and it is 
stated that the solutions never require to be thrown 
away, as the cementation purifies them sufficiently.’ 

In regard to the electrical equipment for the electre- 
lytic plant, theoretical and practical considerations 
make it apparent that this must contain as great a 
degree of flexibility as is found in any commercial 
electrometallurgical process. It is apparent from Table 
I that the nickel-electrolytic plant must be somewhat 





4Gowland, ‘‘The Metallurgy of Non-Ferrous Metals,” p. 504. 
5Report of the Royal Ontario Nickel Commission, Toronto, 1917. 





Fig. 3.—Transformers, rotary converters and control equipment 
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TAELE I 
Hydrogen Zine Copper Nickel 
(e) (e) 
Atomic weight........ : 1 65.37 63.57 58.58 
Valence. ; eee end 2 2 
Chemical equiv valent. 1 32.685 31.785 29.34 
Electrochemical equiv alent, metal de- 
posited per 1,000 amp.-hr., Ib. 0.0822 2.685 2.61 2.41 
Heat of formation of sulphate, 
calories (d) . .. 248.000 197.500 228.700 
Theoretical deposition, Vv oltage (d). ee 2.52 1.22 1.90 
Theoretical metal deposited per 
STD, 51s ecb le oreo a 2 1.155 2.135 127 
Practical ampere efficiency, per cent.. sal (a)80 (b) 80 80 
Practical depositing voltage.........  ...... (a)3.4 (b)2.0 3.0 
Practical energy efficiency, per cent.. terest (c)55 7 50 


Actual metal deposited per kw.-hr. sb. Miao 0.635 07 0.635 
Annual output assumed, lb.. Nin Gaede s atice ae 9, 500, 000 18,000,000 
Power required per annum, epee. -kiase.. calcoes 8,800,000 28,300,000 


Electrolytic capacity required, _< oan eae ene el oeow 1,020 
Daily output of electric furnace, 310 

days per year, tons........ F RRO, “CERES “tetauteceate 60 
Daily tonnage of ore, approximate.... ...... 00 .....5. 1,500 


, ce) ca derived from Laist, A. L. M.E., Feb. 14, 1921, and Chem. & v et. oe. 
e 1 


(b) Figures derived from Tobelmann and Potter, A.I.M.E., February, 1919. 

(c) These tank-room efficiencies, according to latest reports, have been bettered 
somewhat. If considered as over-all efficiencies, however, they are probably clcse 
to the present actual. 

(d) Gibbs-Hemholtz equation or Thompson’ s rule gives relation between heat 
and electrical energy. See Richards’ ‘Metallurgical Calculations’”’ or Liddell’s 

‘‘Metallurgists and Chemists Handbook.” 
(e) Figures on hydrogen and zinc are given simply for comparison. 


more than three times the size of the copper-electro- 
lytic plant; and also that either electrical equipment of a 
different voltage range or’a different number of tanks in 


series must be employed. The equipment for either plant 
should have a wide range, so as to permit satisfactory 





Fig. 4.—The 12,000-v. circuit breakers 


starting and operation in the event of it being desired 
to operate the plant at reduced capacity with reduced 
number of tanks. Highest efficiency is, of course, 
desirable; hence synch onous “booster” rotary con- 
verters should be employed, as the efficiency would be 
constant within one-half of 1 per cent over the normal 
operating range and a saving of 5 per cent in the total 
power consumed in the electrolytic plant would be 
effected as compared with that consumed if motor-gener- 
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ator sets were employed. It is desirable, of course, 
to have duplicate electrical equipment in the two plants, 
and this can be accomplished by providing all equip- 
ment with a wide voltage-range and by dividing the 
nickel plant into four circuits each with about eighty- 
five tanks in ‘series, whereas the copper plant would 
have one circuit with approximately 110 tanks operating 
in series. 

The electrolytic equipment, as devised by the engi- 
neers for the nickel company, the Westinghouse Elec- 
tric & Manufacturing Co., and the Canadian Westing- 
house Co., consists of five duplicate units, four for 
nickel and one for copper, in usual operation. Each 
is composed essentially of one synchronous “booster” 
rotary converter, having a maximum continuous capac- 
ity of 1,160 kw., 290 volts, 4,000 amperes, and a normal 
operating range of 230 to 290 volts, supplied by three 
400-kva., 11,000-volt, 60-cycle transformers, having 
eight-turn secondaries tapped to switches in such man- 
ner as to permit any one of six voltages being im- 
pressed upon the rotary converter, and thus give it a 
total practically continuous range of voltage of from 
50 to 290 volts. 

Small switches mounted on the frame of the rotary 
converter serve the purpose of placing the booster-fields 
and the commutating-pole auxiliary fields each in paral- 
lel on low voltages and in series on high voltages. The 
secondary switch equipment is in the basement between 
the transformers and the rotary converters. The 
switching consists of low-voltage oil circuit breakers 
manually operated from the starting- and control-panel 
placed in front of the unit transformers on the main 
floor. Fig. 3 is another view of the electrolytic equip- 
ment showing the relative arrangements of trans- 
formers, a.c. control-panels, rotary converters and tank- 
room-circuit panels. Fig. 4 shows in front the 12,000- 
volt circuit breakers controlling the two incoming 
high-tension lines; and to the right rear, the oil circuit- 
breaker structure with potential transformers for con- 
trolling the 12,000-v. supply to the electrolytic-unit 
banks of transformers. 


White Clay Industry at Langley, S. C., 
Described by Bureau 


The methods of mining and preparing white clays 


for market in the vicinity of Langley, S. C., are described 
in Serial 2,382, by W. M. Weigel, mineral technologist, 
just issued by the U. S. Bureau of Mines. Langley is 
about nine miles north of Augusta, Ga. The clays 
mined in this district are sedimentary kaolins with few 
impurities. The prevailing color is white; at times the 
color is smoky gray or pink, and occasionally strong 
pink to lavender. The lighter colors usually become 
white on exposure to the air and on drying. The lower. 
parts of the beds are usually the whitest. These kaolins 
are fine grained in texture, and have good plasticity; 
their tensile strength is from 8 to 36 lb. They gen- 
erally slake readily. Their specific gravity is from 
2.50 and 2.25. 

The clays in the district are well adapted for use 
in paper stock, for which they are mainly sold, and in 
pottery and china ware, without washing. In the dis- 
trict as a whole, considerable reserves of clay are yet 
untouched; hence the industry can be considered fairly 
stable. Serial 2,382 may be obtained from the Bureau of 
Mines, Washington, D. C. 
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USEFUL OPERATING IDEAS 





Producer Gas From Wood for 
Mine Power Supply 


Operating Costs Cut Considerably at Lonely Reef 
Mine, Southern Rhodesia, by Substitution for Steam 


By A. W. ALLEN 


The recent substitution of producer gas in place of 
steam as engine motive power at the Lonely Reef mine, 
in southern Rhodesia, has led to a reduction in operat- 
ing expenses of over £3,000 per month. The more effi- 
cient utilization of the fuel properties of the wood has 
permitted a decrease from 3,000 to 600 cords per month 
in the amount required. The labor force has been re- 
duced, and other advantages are apparent. 

The Lonely Reef mine is situated about 50 miles from 
the railroad, at Bulawayo. Until recently the power 
needed to operate the mine, one of the richest though by 
no means among the largest in South Africa, was ob- 
tained by the operation of wood-fired boilers and steam 
engines; coal could be delivered at the mine only at a 
prohibitive cost, and the water-power resources of 
Rhodesia are as yet undeveloped. The expense of haul- 
ing wood increased proportionally as the available cen- 
ters of supply receded. The stoking, control, and main- 
tenance of the boilers in working condition necessi- 
tated a large Kafir labor force (to counteract native 
inefficiency), and unremitting attention on the part of 
the engineering staff. The absence of stand-by equip- 
ment in the engine house complicated the situation, 
with the result that sudden shutdowns were not infre- 
quent and invariably caused serious disorganization. 
Fluctuations in the speed of the main shafting inter- 
fered with the steady running of the milling plant, 
which, consisting of stamps and tube mills, operated 





Loading platform and gas producers 


efficiently only when a steady supply of power was 
available. 

The new suction gas plant, supplied by Crossly Bros., 
Ltd., consists of four producers, each designed for a 
nominal output of gas sufficient to deliver 350 hp. It 
is planned to increase this to 450 hp., whereby one unit 
will be held in reserve. The wood available is of the 
usual kind used in Rhodesia for boiler fuel—knobby 


thorn and mapani—together with a green wood known 
as marula, unsuitable for other uses than making gas. 
The maximum dimensions of the pieces delivered to the 
producers are 2 ft. long by 10 in. diameter. It is pulled 
up an incline, shown in the accompanying photograph, 
to a platform, and delivered to a special type of air- 
lock feed hopper over each unit. The gas produced 





Lonely Reef mine and plant, southern Rhodesia 


enters a common main and is delivered into the bottom 
of four wet scrubbers or tower washers. During pas- 
sage through these it is cooled sufficiently to condense 
the tar, which is recovered by means of four Crossly 
centrifugal extractors, each of which is connected by 
flexible coupling to an 8-hp. motor. The washed and 
tar-free gas finally goes to a dry scrubber for the re- 
moval of moisture, and is then ready for combustion. 

The gas engines, supplied by the Premier Gas Engine 
Co., are of the horizontal type, with cylinders 173 in. 
diameter by 26 in. stroke. Compressed air is used for 
starting purposes. The engines have been supplied with 
special governors, the regulation of speed of each being 
controlled by a supplementary spring. A small revers- 
ible motor is connected to the spring on each governor; 
this enables adjustment to be made from the switch- 
board when the alternators are being synchronized for 
parallel running. 

Three of the engines, of the four-cylinder type, are 
of a rated capacity of 300 hp. and 25 per cent overload 
at 4,200 ft. above sea level when operated with pro- 
ducer gas of a tenor equivalent to not less than 140 
B.t.u. per cu.ft. The flywheel weight is 104 tons. Each 
of these units is direct-connected to an alternating- 
current generator, supplied by the S. A. General Electric 
Go., Ltd., which delivers a three-phase, 50-cycle, 525- 
volt current at 1874 r.p.m. The three alternators are 
operated in parallel, the total average load at the present 
time being about 800 hp. 

The fourth engine is of the three-cylinder type and 
capable of producing 225 hp. The pistons, valves, ends, - 
oil pumps, and other accessories of the engine are inter- 
changeable with those of the larger units. It is direct 
connected to an Ingersoll-Rand air compressor, furnish- 
ing 1,500 cu.ft. per minute. 








814 Engineering and Mining Journal-Press 


A complete series of tests was made as soon as the 
plant was in steady operation. The results, given in a 
recent issue of the Engineer, show that with a load 
factor of 80 per cent the power developed by each en- 
gine was 239 b.hp. The fuel consumption per brake 
horsepower per day amounted to 2.39 lb. of wet wood 
(18.5 per cent moisture), or 2.07 lb. of dry wood. The 
makers of the engines guaranteed a fuel consumption of 
no more than 2.15 lb. of dry wood, so that actual per- 
formance shows a margin in their favor of 4 per cent. 

The plant appears to have given complete satisfaction, 
especially to those in control of the equipment. The 
saving in power cost over wood-fuel boilers amounts to 
about 10s. per ton of ore milled, in addition to other 
economies resulting from the more efficient utilization 
of the fuel. A considerable amount of tar is being ob- 
tained as a byproduct, the value, if any, of which is not 
yet credited to the new plant. The big reduction in the 
amount of wood required to produce power to operate 
mine and mill effects a conservation of the resources 
of the only. available fuel in that part of Rhodesia. 

The economical production of power is a problem that 
must be faced by many mining companies that depend 
on wood for fuel. The results of present-day practice 
at the Lonely Reef mine will, no doubt, be considered 
by those who are beginning operations or who are con- 
sidering a change from the ordinary uneconomical 
utilization of wood fuel in the production and applica- 
tion of steam as motive power. The producer-gas plant 
that can completely and economically utilize the wood 
available in isolated mining districts will undoubtedly 
rank as an important factor in reducing costs. 


Dipping Trough for Iron Pipe 


In the coastal oil fields rust causes the loss of thou- 
sands of dollars annually in new and second-hand mate- 
rials. The oxidation of iron occurs everywhere to a 
greater or less degree, but it is especially rapid in this 
part of the United States, where the climate is sub- 
tropical and the humidity extreme. Probably the great- 
est loss is in the deterioration of drill stem, casing, line 
pipe, and the like which is not in use. 

Painting is the only safeguard, but painting with a 
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Dipping trough made from 12-in. casing 


brush is a slow and costly process, and, furthermore, 
the inside of the pipe is not touched. The cheapest and 
most effective way of applying paint to all surfaces of 
a length of pipe is by dipping. To facilitate this work, 
the dipping trough shown in the accompanying illus- 
tration was devised. It consists of a semicircular re- 
ceptacle, about 24 ft. long, made of a short length of 
12-in. casing that has been split in two and the two 
pieces ,butt-welded by means of the oxy-acetylene blow- 
pipe, and with semicircular plates welded over the ends. 
The trough is set in a suitable wooden frame on skids. 

In using the trough, it is partly filled with the pre- 
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servative paint. Smaller sizes of pipe are simply 
emersed; pipes of larger diameter must be revolved 
once to coat all surfaces. After being dipped the pipe 
is elevated, two blocks of different heights are slipped 
under it, and the excess paint is allowed to drain back. 


Failure of Center Shots in Blasting 


In large-scale blasting, it is customary to fire many 
shots simultaneously. The electric detonators are usu- 
ally connected in series, and are fired either from a 
power circuit or from a blasting machine with large 
capacity, operated by hand. When firing with a blast- 
ing machine, trouble with missed shots has been fre- 
queutly experienced. Under these circumstances, the 
shots that fail to fire are often a group in the center 
of the series. Various explanations have been given 
as to the cause of the failures. In a paper recently 
published by the U. S. Bureau of Mines (Reports of 
Investigations, 2,384) are given data which may be 
kelpful in understanding the probable cause of the mis- 
firing of center shots. 

Whatever the source of the firing current generator, 
magneto, or battery, the current delivered through a 
shot-firing circuit is determined by the total resistance 
of the circuit; and all current leaving the positive ter- 
minal must return to the negative terminal. If a metal- 
lic circuit is well insulated, practically all of the current 
keeps within the circuit; but in a shot-firing circuit, 
where the wires are often in contact with the earth, 
as in wet holes, and where the insulation of the leg 
wires is inadequate to prevent leakage, the current may 
take various paths through the wet earth. 

Tests showed that if a large number of the common 
electric detonators are connected in series and fired 
under wet-earth conditions, a large leakage of firing 
current occurs, and the detonators at each end of the 
series circuit may fire while the middle ones misfire. 
The detonators near the positive end will fire because 
not enough leakage has occurred to cause a misfire; 
those near the negative end will fire because enough 
current has returned to the circuit. 

The reason why the middle detonators misfire is not 
necessarily because the current through them is tvo 
small to fire an electric detonator, but because it is not 
sufficient to fire them before the firing of the end 
detonators has opened the circuit. It has been found 
in practice, using hand-operated machines, that such 
misfires are more dependent on the current gradient in 
the circuit than upon the minimum vaiue of current, 
and that it does not help much to increase the firing 
current to the amount given by a larger hand machine. 

As a means toward the elimination of the misfiring 
of center shots, it is recommended that the following 
practices be used whenever shots are to be fired in 
wet holes: 

1. Use water-proofed electric detonator§ with enam- 
eled leg wires. 

When making connections with enameled leg wires, 
care must be taken to scrape the ends of the wires well; 


otherwise the enamel wil! prevent good electrical 


contact. 

2. Fire the shots from an ungrounded power circuit 
that has a capacity of at least 30 kw. 

3. Use extra care when tamping the holes, in order 
not to damage the insulation of the leg wires. 

4. Arrange the connections between the detonators 
so that they are supported clear of the earth or any 
other conducting medium. 
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THE PETROLEUM INDUSTRY 





What’s Wrong With the American Oil-Shale Industry? 


Reasons for Its Present Quiescent Condition—Financial Stringency an Important Cause— 
Fraudulent Promoters and Ignorant Individuals Posing as Leaders Are Injurious— 
Engineering and Scientific Bodies Appear To Be Indifferent 


By ARTHUR J. HOSKIN 


regarding a proposed great American industry to 

be established upon our natural resources in oil 
shale. Strong interest has been manifested in this 
subject throughout the country, and the industry has 
at times appeared to have arrived; but, for more than 
a year past little has been heard from it. 

If the suggestion be made that the general public 
has lost interest and has failed to support the promo- 
tion of the industry, one may well ponder on the iden- 
tity and maintenance of public interest. There is never 
sustained popular interest in any subject unless things 
continually happen to keep that subject before the pub- 
lic. In my opinion oil shale has been retarded because 
publicity ceased for good reasons other than lack of 
popular interest. It is true, indeed, that the attention 
of the general public has been diverted to many other 
vital matters, but it is probably true also that Ameri- 
cans will resume their interest in oil shale just as soon 
as the attractive features of the proposed industry shall 
be presented. 


NOR A FEW YEARS past much has been prophesied 


SPECIAL INDUCEMENTS FOR CAPITAL NEEDED 


The one factor that contributed more than any other 
to the slump in oil-shale activities has been the finan- 
cial stringency that has throttled many large, estab- 
lished industries and has forestalled investments in 
practically all kinds of new enterprises. This economic 
factor is not a function of the merits of the proposed 
oil-shale industry, and its deterring action should not 
therefore be regarded as any measure of such merits. 
How long this economic obstacle will prevail cannot be 
predicted. It thus appears that the early resumption 
of oil-shale activities depends upon special inducements 
for reticent capital to make the attack. 

One significant deterrent to oil-shale progress has 
been the prominence assumed by many ignorant and 
unscrupulous persons. Much rot has been written by 
men who have pretended to be experts in the scientific 
and technical phases of oil shale, but who woefully lack 
even the rudiments of such qualifications. Charlatans 
have posed as geologists, engineers, technologists, and 
general authorities. Extreme absurdities predominate 
in their utterances and publications. Their statements, 
highly amusing to an engineer, are positively inimicable 
to the new industry. 

One such buffoon would have put Fifty-seven Varie- 
ties in the background, with his hundreds of commercial 
substances and articles that he proposed to make from 


the many kinds of shale he had identified within his 
own property. His products would have included every 
sort of hydrocarbon fuel and lubricant, lamp chimneys, 
cement, paint, ammonia, carbon black, potash, drugs, 
dyes, bricks, road materials, and bullion of each of the 
precious metals. And, for a time, he found considerable 
money to back him, too. 





Sampling oil shale in Colorado 


A leading educator (?), in publicly discussing byprod- 
ucts from oil-shale operations, spoke of ichthyol (a valu- 
able medicinal oil) which, he said, derived its name 
from the fact that heretofore it has been made from 
the remains of the extinct ichthyosaurus. 
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A Kansas City chemist says that the oil-shale field of 
Colorado-Utah-Wyoming came about in this wise: a 
torrid climate; forests of tropical vegetation; great 
prehistoric animals; seas stocked with sea-life; up- 
heaval with everything tossed into a molten mass; qui- 
escence; volcanic eruption, the present shale deposits 
coming “from the bowels of the earth.” Think of that 
for a sedimentary formation! This chemist adds that 
to obtain oil from the shale it must be heated back to 
the temperature at which it “solidified.” 

A promoter with land for sale has evidently learned 
the significance of fiber rings in trees, for he says that 
he can estimate the exact period that was consumed in 
creating oil-shale beds as follows: one lamination of 
oil shale is approximately one-sixteenth of an inch thick. 
Hence sixteen years were required to deposit one inch 
of the rock and 192,000 years for 1,000 ft. The mate- 
rials, he says, were brought by the Japan Current from 
the Orient, and include nebula, kaolin, sludge, silica, 
and sulphur. 


CROOKED PROMOTERS DISCOURAGE DEVELOPMENT 


These few random instances indicate the ignorance 
that infests the “literature” of American oil shale. 
Some men are both ignorant and crooked. Such men 
have exhibited pieces of apparatus said to be efficient 
retorts, but which could not, by any means, have been 
caused to educe oil from shale; they have claimed owner- 
ship of land that they had jumped simply for the pur- 
poses of a deal, with no possibility of securing title or 
possession; they have written glowing reports upon 
questionable processes and almost inaccessible tracts of 
oil-shale land. In short, they have wrought inestimable 
injury to the industry they have pretended to foster, 
and it is my hope that they will be eliminated in the 
revival that is surely coming. Ignoramuses and crooks 
have ever invaded worthy enterprises, particularly in 
the beginnings. But an industry such as the develop- 
ment and exploitation of oil shale cannot proceed or 
thrive except under the direction of honest and tech- 
nically competent men. 

The deterrent that first asserted itself in the progress 
of this industry was the necessity of developing proc- 
esses for treating the American shales. When it was 
early discovered that foreign processes would not do, 
our pioneer oil-shale men set about the invention of 
American methods and apparatuses. 

Criticism has been made that many of these inven- 
tors were inexperienced in carbonization and in the 
physics and chemistry of hydrocarbons, and that it was 
unreasonable to expect their inventions to succeed. In 
a measure this attack was fair, but its application to all 
of the novices who engaged in this inventing game was 
not just, inasmuch as much valuable research with our 
American shales has been accomplished by some of 
these same men, who promptly adjusted their knowledge 
to fit their necessities. Nor is it true that all of these 
inventors were novices in destructive distillation of 
bitumens; some were skilled scientific and technological 
men. 

It was but natural that, among more than one hun- 
dred proposed and patented processes for shale eduction, 
many would prove inadequate. A few of these inven- 
tions have survived to date, and they will undoubtedly 
prove successful if adopted commercially. They may 
not initially demonstrate fully up to the expectations of 
their backers, but minor changes in construction or 
manipulation will probably correct the deficiencies. 





Engineering and Mining Journal-Press 





Vol. 114, No. 19 


Another reason why this industry has dragged is 
the scant recognition that it has been given by the na- 
tional technical or scientific societies. This is a corol- 
lary of the indifference maintained by engineers and 
scientific men toward oil shale rather generally in this 
country. The oil-shale industry must be essentially an 
engineering industry, but how many professional 
engineers have paid the least attention to it? I have 
been chided frequently by my engineering friends for 
wasting time and effort in this “game.” The American 
Mining Congress gives full recognition to oil shale, but 
actually defeats its purpose by allowing bombast to 
dominate the section allotted to this industry. 

Due credit must be given officials of the U. S. Bureau 
of Mines for their efforts toward the establishment of 
technologic knowledge regarding American oil shales. 
The Bureau has conducted research at several oil-shale 
stations in the West, with results that ultimately will 
prove valuable to operators. Much unkind criticism has 
been aimed at the government’s oil-shale research by 
promoters of processes and companies, the burden of 
such comment being along three lines: (1) There has 
been no attempt by the Bureau to demonstrate or test 
any proposed American process; (2) none of the Bu- 
reau’s work has been upon a commercial scale; (3) 
most of the research has been in refining crude shale 
oil, with little investigation as to the best manner of 
educing the crude oil. 

For more than a year a professor of chemical engi- 
neering in a prominent university has devoted his and 
his students’ time to oil-shale research of a most valu- 
able sort, and he has announced findings that, though 
upsetting the principles upon which numerous eduction 
inventions are based, are nevertheless fundamental in 
the technology of this coming industry. This work 
stands out in pleasing relief against the indifference 
maintained by most engineers and other technical men. 


COsT OF CRUDE WELL OIL HIGHER THAN PRESENT 
SELLING PRICE 


I am frequently told that oil shale stands no chance 
commercially while well oil sells at prevalent low prices, 
because shale oil cannot be manufactured at a cost less 
than these prices. Let brief consideration be given to 
this presumed competition. 

How many petroleum operators would really make 
money in selling their crude oil at, say, $3 per barrel 
if all of their operating, investment, and overhead costs 
were duly considered? One petroleum operator stated 
that, during 1921, approximately one billion dollars was 
spent in American wildcatting and drilling. Reliable 
data on the results of this huge expenditure would be 
enlightening, but I have been unable to obtain them. 
However, during 1919 there was spent in the United 
States for such work more than $600,000,000. This 
money completed approximately 29,000 wells. Hence 
$20,690 was expended in drilling the average well, be 
it a gusher, a pumper, a gasser, a duster, or a water 
hole. The first-year or “flush” production of these new 
wells was around 22,000,000 bbl., or an average of 
758.62 bbl. per year per well; so that the average daily 
production of crude oil per well was 2.078 bbl. The 
cost of sinking a well was $9,956.69 per barrel of such 
flush daily production. 

If the average cost of a well be amortized within six 
years, by six equal installments, together with interest 
at 7 per cent, the investment charge against each barrel 
of oil produced the first year will be $3.55. Allowing 








November 4, 1922 


normal rates of depletion, the charges against each 
barrel of production in subsequent years are: Second 
year, $6.44; third year, $9.72; fourth year, $16.67; fifth 
wear, $26.77; and sixth year, $39.51. The production 
for the sixth year is only 13 per cent of flush produc- 
tion. During the six years the gross production will be 
1,980 bbl. per well, and the amortization payments will 
aggregate $25,758.96, making the average investment 
charge against every barrel of oil $13.01. 

Is this startling? Are the figures unfair? If not, 
what do they indicate regarding the average profits 
from selling crude petroleum at ordinary prices? The 
explanation is that we hear nothing about the heavy 
losses sustained in drilling dusters, gassers, and water 
holes, and we think only of the successful pumpers and 
gushers. In addition to the drilling investment, there 
are numerous other expenses, such as purchase of land 
or of leases to land, erection of pipe lines, pumping 
equipment, repairs, labor maintenance, and adminis- 
trative charges. 


TREMENDOUS ECONOMIC WASTE IN PETROLEUM 
EXPLOITATION 


R. L. Welch, secretary of the American Petroleum 
Institute, recently submitted oil-production statistics 
to a federal Senate committee. Speaking specifically of 
one of the world’s most famous fields, he said: “I have 
no doubt that the cost of the crude oil produced in the 
Ranger field was in excess of $6 or $7 a barrel.” 

In other portions of his testimony he stated: 

“T cannot think of a more hopeless task than to attempt to 
arrive at the fundamental cost of so complicated a thing as a 
barre! of crude oil. Hundreds of millions of dollars 
have been poured into oil production from which nothing 
has ever been realized. It is my judgment that every 
barrel of oil which has been produced in the history of the 
business has been sold below the aggregate amount of money 
which has been poured into oil production.” 

There are other features of the oil-shale industry 
that render it and the petroleum industry not closely 
comparable. I do not regard oil shale as a coming com- 
petitor of petroleum, or at least not for perhaps twenty 
years. I do not expect the shale crude oil ever to be sold 
at the price of well crude oil. A mistake is made in 
assuming that the two kinds of oil are equivalent and 
that they will command equal attention in the world’s 
markets. Another common mistake is the assumption 
that the manufacture of crude oil only will be the plan 
of shale operators generally. 

There are marked differences between corresponding 
features of the two oil industries that put them into 
separate classes. There need be little or no dependence 
of shale oil upon petroleum markets. Perhaps, on the 
other hand, in the years to come, petroleum will be first 
supplemented and later supplanted by shale oil. I do 
not expect shale oil ever actually to compete with petro- 
leum but to act as an ally in meeting the market de- 
mands when well production is found unequal to such 
demands. There should be no cause for unrest among 
oil-shale men because well oil stands at present low 
levels. 

To date there has not been sufficient production of 
shale oil in this country to warrant its adoption com- 
mercially. No call for shale oil has been established, 
no future uses for it have been indicated, and no prices 
have been suggested. 

I suppose that nearly every man who has started an 
oil-shale company or process has received requests or 
orders for varying amounts of his oil, for these have 
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occurred in several instances under my observation. 
One of this country’s largest copper-mining companies 
mailed an official order for two tank-carloads of crude 
shale oil for mineral flotation usage to a company that 
had not even erected its demonstration plant. Another 
copper company made overtures for the entire produc- 
tion of an oil-shale company. These incidents indicate 
a possible strong market for shale oil in the ore-concen- 
trating industry. One oil-refining company signed a 
contract with a new oil-shale company for all of its 
crude production at a price around 38c. per gallon, or 
approximately $16 per barrel, thereby admitting knowl- 
edge of a substantial difference between shale crude and 
well crude. Unfortunately, none of these calls for shale 
oil could be filled. 


SHALE OIL SUPERIOR TO WELL OIL FOR MANY PURPOSES 


I am told by those fully informed as to conditions 
that the only lubricants and motor fuels accepted by 
many foreign aviators are products derived from Scot- 
tish shale oil. My personal research has proved that 
shale oil is superior to well oil in many ways. The 
superiority holds not only for the crude but for all 
fractions obtained by distillation and refining. The 
motor fuels, lubricating oils, greases, and waxes derived 
from shale are invariably better than the corresponding 
fractions from petroleum. I have found the lubricating 
products made from shale crude to be so far superior 
to any of the well-known brands upon the market as 
to be in a class by themselves. In the case of engine 
oil, this statement applies to flash point, viscosity, body, 
and friction. Shale gasoline has a higher specific grav- 
ity than petroleum gasoline, but it vaporizes as readily 
and gives considerably more power or kick. 

Practically every large oil company in the world has 
secured extensive holdings of good American oil-shale 
land and has conducted systematic field and laboratory 
research in this coming industry. Some of these com- 
panies have not openly evinced their real interests, but 
have made their investments and investigations through 
dummies or subsidiary concerns. This proves that the 
big oil producers foresee the potentialities of our nat- 
ural resources in oil shale. However, they endeavor to 
obstruct public interest in this resource and the estab- 
lishment of a new industry until such time as they find 
it expedient to resort to shale-oil production to supple- 
ment the diminishing production of petroleum. The 
public, not observing these quiet movements, fails to 
place upon these large companies the authorship of 
much idle talk that discourages investments in oil shale. 


NoT COMPETITIVE BUT COMPLEMENTARY 


The more one reads regarding the production and con- 
sumption of petroleum products the more confused one 
becomes in any attempt to estimate the probable life 
of our petroleum industry. No two statisticians agree 
in their predictions, although they all assert that the 
world’s oil pools are nearing exhaustion. Though shale 
oil is not a close equivalent of petroleum, it can be used 
in the production of substitutes for all of the ordinary 
products from petroleum, and it is probable that sooner 
or later our American oil shales will be heavily depended 
upon actually to supplant petroleum. As I have already 
stated, however, shale oil will supplement rather than 
supplant petroleum for years to come. Hence there will 
be no real competition in the markets, and the common 
criticism and indifference to oil shale in this particular 
is without force. 
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A legitimate oil-shale project will not be a two-by- 
four affair, but it will be on the scale of any other 
industrial or manufacturing enterprise of an equiv- 
alent valuation of output. One should not organize an 
oil-shale company unless it be planned upon a scale 
that will warrant the installation of complete apparatus 
for making finished products at the main plant. Each 
oil-shale plant should embody mining, conveying, crush- 
ing, educing, condensing, refining, and marketing equip- 
ments. 

The big profits in the petroleum industry go to the 
refiners. Why should not oil-shale operators take ad- 
vantage of this point? An oil-shale plant is perma- 
nent, whereas an oil well is temporary. One will oper- 
ate at an even production for many years, whereas the 
other will have a depleting output during a relatively 
few years. One warrants the erection of its own local 
refinery; the other does not. 

Crude shale oil may be refined into products having a 
gross wholesale or jobbing value up to approximately 
$15 per barrel. 


MucH CAPITAL REQUIRED—EACH PROJECT A LARGE 
MANUFACTURING ENTERPRISE 


I repeat that a legitimate oil-shale project must be 
contemplated as a large manufacturing enterprise. 
Each company will own vast tonnages of its raw mate- 
rial close at hand, and it will operate continuously for 
an indefinite period of years, always making prod- 
ucts which, it is practically certain, can readily be 
marketed. 

Nobody should expect an oil-shale plant to be inex- 
pensive. The amount of capital required to establish 
an adequate plant will depend upon the scale of opera- 
tions, which may vary from 100 tons to 1,000 tons per 
day, from which 100 to 1,000 bbl. of oil will be educed. 
A 100-ton complete plant will cost anywhere from $75,- 
000 to $130,000, and a 1,000-ton plant between $150,000 
to $300,000. These are outside figures to cover the 
purchase of a good-sized tract of land, the erection of 
all necessary equipments, all expenditures for manage- 
ment, superintendence, technical and clerical work, sup- 
plies, and for all labor until the project becomes 
self-sustaining. 


COMMERCIAL DEVELOPMENT PRACTICABLE 


The oil-shale industry is bound to develop and to be- 
come one of this nation’s prominent industrials. I sug- 
gest that the influence of the universal financial strin- 
gency might be overcome by rationally presenting the 
facts of oil shale to capitalists, who may prove receptive 
of oil-shale promotion if it be thus presented in a con- 
servative, businesslike manner. I denounce the sharks 
and shysters who have infested the struggling new in- 
dustry. If the better sort of business men and engi- 
neers will give more attention to oil shale and will 
co-operate in their efforts, the crooks will eliminate 
themselves. 

There are available numerous processes that possess 
evidences of practical and successful application in oil- 
shale recovery provided they can be installed and oper- 
ated by the right kind of men. 

This industry is not a suitable or safe field for small 
operations; it calls for big men, backed by sufficient 
capital. An investment in an adequate oil-shale pro- 
ject will be no greater than for any other kind of 
industrial or manufacturing enterprise of equal magni- 
tude of production or income. 





Vol. 114, No. 19 


New Oil Stratum Opened in 
Mexia-Currie Field 


Next in importance to the recent discovery of oil in 
quantity at Kosse, Limestone County, Tex., by the 
Humphreys company, is the opening of a new oil- 
bearing stratum 200 ft. below the. Woodbine sand in 
the Mexia-Currie field of this county. Many old wells 
will be deepened, and it is expected that a large total 
production will be added to the final output of these 
fields as a result of this discovery. 

The new Kosse field, twenty-five miles south of Mexia, 
will not be developed rapidly, because the Humphreys 
interests control a large acreage there, upon which 
development work will be done conservatively. At 
Richland, north of Mexia, the land is minutely divided 
in ownership, and a rapid drilling of that field is 
under way. 

Activity in the North Texas fields has decreased 
slightly and no new developments of interest have taken 
place in the older fields, but two wildcats of importance 
have been completed recently. In Young County, the 
Halmark Oil Co. has completed an absolute wildcat well 
on the Hall farm four miles southeast of Graham, 
making 1,000 bbl. from 4,140 ft. Steelsmith & Orth, 
operating in Wichita County, have struck an oil-bearing 
sand at 1,260 ft. in the McCool Survey, two miles east 
of the Kemp-Munger-Allen field. A new field probably 
will be developed here. 

In the Kingsville gas field, about six miles south- 
west of Kingsville, Kleberg County, the Hart Oil Co.’s 
No. 1 Francis well blew in at 2,800 ft., making an 
estimated production of 50,000,000 cu.ft. of gas daily. 
The well has been successfully capped. The Cap Rock 
Oil Co.’s No. 1 well also encountered a strong gas flow 
at 4,200 ft. 

At High Island, Galveston County, it is reported that 
the Sun company’s test is standing full of oil. The well 
is 2,200 ft. deep, and is the first successful deep test on 
this coastal salt dome. 

The Houston Terminal Refining Co. has acquired the 
property of the Hoffman-Turnbow refinery, on the 
Houston Ship Channel, and will build a modern refinery 
of 3,500 bbl. daily capacity. 

The Stauffer Chemical Co. of Texas has purchased a 
thirty-acre tract near the Houston Ship Channel, in 
Harris County, and will build a sulphur refinery esti- 
mated to cost $100,000. The company is a subsidiary 
of the Stauffer Chemical Co., of California, which owns 
one-half of the Texas Chemical Co., at Houston, and the 
sulphur refinery at Freeport, Tex. 


Petroleum Consumed by World Exceeds 
25,000,000,000 Gallons Annually 


The world at this time is consuming petroleum at a 
rate of more than 25,000,000,000 gal. per Year, accord- 
ing to an estimate just made by W. C. Hill, one of the 
U. S. Bureau of Mines petroleum technologists. The 
detailed figures of the consumption of petroleum and its 
products are as follows: China, 200,000,000 gal.; Japan, 
including Formosa, 133,000,000; Philippine Islands, 
35,000,000; Dutch East Indies, 225,000,000; Straits Set- 
tlements and British Malaya, 29,000,000; Siam, 7,000,- 
000; New Zealand, 25,000,000; Australia, 50.000,000; 
Canada, 440,900,000; Mexico, 52,000,000; Panama, 
3,000,000; Ecuador, 3,000,000; Peru, 32,000,000; Chile, 
125,000,000; United Kingdom, 1,400,000,000; France, 
372,000,000, and United States, 22,067,094,000. 
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New Books | 


Four Reference Books 
REVIEWED BY E. H. ROBIE 


The Mineral Industry, 1921. Edited by 
G. A. Roush. McGraw-Hill Book Co., 
New York. $10. 


Volume 30 of this well and favorably 
known book has just appeared. To 
most of our readers the method of 
treatment followed is probably familiar. 
Professor Roush endeavors to have re- 
viewed all the more important happen- 
ings in the principal mining industries, 
giving all available statistics, and ab- 
stracting all of the more important 
articles that have appeared during the 
preceding year in the technical press. 
Each chapter devoted to particular 
metals or non-metallic minerals has 
been written by a specialist in the sub- 
ject covered. The production and ad- 
vancement of industries in foreign 
countries is also covered, though the 
book is especially intended for Ameri- 
can consumption. 

The present edition seems to measure 
up well to its predecessors; the test will 
come as it is used for almost daily ref- 
erence in this office. So far, we have 
found the chapter on progress in ore 
dressing particularly readable. 








Chemical Engineering Catalog, 1922. 
Seventh edition. Published by the 
Chemical Catalog Co., New York 
City. Leased to chemists and engi- 
neers at $2 per copy. 

The new edition follows the same ar- 

rangement formerly used. In the first 

section of the book are listed alphabeti- 
cally practically every material, ap- 
paratus, and product with which mining 
engineers and chemists are concerned, 
followed by the names of representative 
manufacturers, and, in some instances, 
dealers. Possibly half the individuals 
and companies named have space in the 
following section of the book in which 
they present a condensed catalog of 
their products, in general without 
prices. Some indication of price would 
often be useful for estimating purposes. 

A valuable section of the book, that 

might easily be overlooked, is the tech- 

nical and scientific books section, at the 

end of the volume. By consulting a 

special index, the names of all the 

authors of the more important books on 
any subject may be found; then, under 
the author’s name, can be found the 
table of contents of the book, its price, 
and the date of publication. We know 
of no other place where the date of pub- 
lication of technical books can be found 
conveniently. Some publishers care- 
fully avoid giving this essential infor- 
mation, presumably so that the sale of 
out-of-date books will not be prejudiced. 

We are pleased to exempt the Macmil- 

lan Company, and the D. Van Nostrand 

Company from this generalization. 

The publishers of the Chemical Catalog 

do not, however, give the name of the 

publisher of any of the books men- 
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tioned. The reason for this is evident 
from a glance at the bottom of each 
page: “We can obtain for you any book 
of any publisher at the publisher’s own 
net price.” This seems fair enough so 
long as they do not charge 50c. or so 
for alleged “service,” the way the thea- 
ter ticket agencies do in New York. 

Purchasing agents generally, and 
others who have need to know the 
names of manufacturers and dealers of 
chemical and engineering equipment, 
and of minerals and ores, will find this 
book useful and its cost comparatively 
small. 





The Welding Encyclopedia. Second edi- 
tion. Edited by L. B. Mackenzie and 
H.S. Card. Published by The Welding 
Engineer Publishing Co., Chicago, $5. 

The subtitle of this book indicates that 

it is a practical reference book on autog- 

enous welding, and a glance through 
the book gives us no reason to doubt 
the claim. The text seems to be well 
arranged and well illustrated, and it 
is said to contain half again as much 
material as was used in the first edi- 
tion, published a year and a half ago. 

It should be a valuable addition to the 

library of any mine or smelter repair 

shop, that is, of course, if repair shops 
had libraries. 





Mineral Resources of the United States, 
1919. Part 1, Metals. Published by 
the U. S. Geological Survey, Wash- 
ington, D. C. Obtainable on request. 

This is a bound volume of separate re- 

perts on the various metals, which have 

been mentioned in these pages as they 
have been issued. Complete statistical 
information of domestic production is 
given, and of the more important metals 
some record of foreign activity is ap- 
pended. There is also a large amount 
of textual matter devoted to the min- 
ing, metallurgy, and commercial ex- 
ploitation of the metals covered, the 
whole making a book of over 800 pages. 

The same old fault continues in this 

volume; it appears two years later 

than it should. 





The Land of the Manchus 


Manchuria: Land of Opportunities. 
Published by the South Manchuria 
Railway Co., New York. 


Although this book contains little about 
mining, we mention it because Amer- 
ican mining engineers are taking an 
interest in the Far East and are glad 
to know of conditions existing there. 
Most of our readers know in a general 
way where Chosen (Korea) is situated 
—on a peninsula projecting from 
northern China, with the Yellow Sea 
to the west and the Japan Sea to the 
east. Manchuria is that part of China 
just beyond Chosen. It is governed 
by China, but Japan has certain in- 
terests, among them the South Man- 
churia Railway for which it holds a 
lease for ninety-nine years. This book 
is published by that organization to 
acquaint people with the resources and 
development of the country. Mining 
is of remote origin in that region, but 
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it is only recently that modern methods 
have been used. Coal is the most im- 
portant product, the Fushun coal mines, 
near Mukden, ranking among the most 
important industrial enterprises in the 
Far East. Besides coal, iron and gold 
are produced, the gold deposits being 
alluvial. Most of the mining is under 
the control of the railway company. 

The book is_ beautifully printed, 
bound, and illustrated, and succeeds 
admirably in its evident purpose of 
giving strangers a favorable opinion 
of the opportunities for industry in 
Manchuria. It may be obtained from 
the local representative of the South 
Manchuria Railway, Mr. Yozo Tamura, 
111 Broadway, New York City, pre- 
sumably for the asking. 


E. H. Rosier. 





A Japanese Nickel Occurrence 


The Satsume Nickel Deposits. By 
Mikio Kuhara. Memoirs of the Col- 
lege of Engineering, Kyoto Imperial 
University, Vol. II, No. 5. 

The Satsume nickel deposits in Japan 

occur in the marginal zone of a ser- 

pentinized diorite intrusion into sedi- 
mentary rocks of Mesozoic age. They 
were of small extent, and are not now 
worked. The most abundant metallic 
minerals are magnetite and pyrrhotite, 
and next chalcopyrite, arsenopyrite, 
and niccolite. Galena, zinc blende, and 
pyrite are rare. Quartz, calcite, and 
serpentine are associated with the ores. 
Microscopic examination of the ores 
shows a complex history of sulphide 
deposition. The earlier minerals— 
magnetite, pyrrhotite, chalcopyrite and 
niccolite—are thought by the author to 
have crystallized from molten magma; 
the later ones—calcite, arsenopyrite, 
pyrrhotite, chalcopyrite, quartz, pyrite, 
blende, and galena—to have been intro- 
duced in solution in hot waters. The age 
of the mineralization is held to be the 
close of the Mesozoic. The sequence 
of minerals is held to be magnetite, 
pyrrhotite, chalcopyrite, niccolite, rock 
silicates, calcite, arsenopyrite, pyrrho- 
tite, chalcopyrrite, quartz, and pyrite. 

Strong faulting followed the mineral- 

ization. 

From the reviewer’s perusal of the 
work one question as to the conclusions 
is suggested. The silicate in the ores 
studied is serpentine, and as this is 
shown elsewhere to be derived from the 
alteration of the silicates of the dio- 
rite, the relative age of serpentine in 
the ore section studied is assumed to 
be the relative age of the original rock 
silicates. But it is possible—even prob- 
able—that the serpentine had a certain 
amount of independent crystallization 
aside from its replacing the older 
silicates. Accordingly, for “rock sil- 
icates” in the mineral sequence given, 
“serpentine” should be _ substituted. 
This obviates the necessity for the vio- 
lent assumption that the minerals which 
crystallized earlier than _ serpentine 
were crystallized from a molten magma, 
those later deposited by hot waters. All 
are parts of the fabric of the same 
limited orebodies. J. E. SPurR. 
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Twelve-Hour Shift in Vogue 
in Many Industries 


Dr. H. E. Howe, of National Research 
Council, Comments on Report 
of F. A. E. S. Committee 


Commenting on the report on the 
_twelve-hour shift in American industry, 
which has just been made under the 
auspices of the Federated American 
‘Engineering Societies, Dr. H. E. Howe, 
_of the National Research Council and 
chairman of the Committee on Work 
Periods in Continuous Industry of the 
_engineering societies, said: 

“It will be news to many people that 
there are still so many industries in 
which the long shift is in vogue, and 
the report contains suggestions which 
_ought to lead to earnest experiments 
in the near future. For example, it is 
a novel suggestion that in changing 
“from two to three shifts in continuous 
industries the men be paid the same 
rate per hour, thereby establishing a 
basic wage equivalent to two-thirds 
_their income on the longer day, and 
‘yet supplement this with a bonus graded 
‘upon performance, which would make 
it possible for the more proficient to 
‘make their income equal that before 
_the change.” 

' Disctissing the value of the shorter 
_working day of eight hours, Dr. Howe 
Said: 

“The references made to the value of 
leisure ought to start many managers 
thinking along lines new to them, and 
give rise to considerations which may 
‘break down some of the prejudices 
against a change in the length of shift. 
‘It invelves something of the spirit of 
‘service, for in many cases steps will 
-have to-he taken to teach labor the 
real value of leisure and the best ways 
of employing: it. 

“That labor’ can earn something in 
-leisure hours by doing for itself many 
-odd tasks whieh are ordinarily paid for 
-has not occurred to many, while the 
_thought that the net gain which results 
from leisure properly expended is very 
well worth while to the employer will 
_also be new.” 

' More than forty continuous industries 
were investigated by the committee, 
said Dr. Howe, who stressed the neces- 
sity of close co-operation between labor 

.and management. He concluded: 

“Another observation which is note- 
worthy is that referring to the part 
which labor-saving devices and equip- 
ment in good condition play in making 
possible the increased intensity of oper- 
_ation whieh under proper management 
may be expected to give an increased 
production in three shifts over that in 
-two shifts which repays extra cost. 
One cannot read the report carefully 
without realizing that any of these 
forward steps depend primarily upon 
capability and skill in management, no 
less than upon hearty co-operation on 
the part of both labor and management. 
The committee responsible for the re- 
port very much hopes that the work 
presented may be a contributing factor 
= improving ‘labor and social condi- 

ions. 
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Mapping by Airplane Discussed 
by Engineers 


New York Section of Mining and Metal- 
lurgical Society Holds First Meet- 
ing at Harvard Club 


The first meeting of the New York 
Section of the Mining and Metallurgical 
Society of -America was held at the 
Harvard Club at 7 p.m. Wednesday, 
Oct. 25. The subject of the evening 
was mapping by airplane, and the chief 
speaker was Mr. Jack Deshe, of the 
Fairchild Aérial Camera Corporation. 
Many interesting exhibits of photo- 
graphic maps made from airplane sur- 
veys were shown on the screen, and the 
speaker dwelt most entertainingly on 
the progress of the art, the gradual re- 
finement of photographic and surveying 
methods, the great commercial field for 
this work, and the varied uses for which 
work of this type has been found to be 
the best adapted. There was much ani- 
mated discussion of the speaker’s ad- 
dress, especially by Mr. Louis D. Hun- 
toon, who recounted the many varied in- 
stances of the application of the air- 
plane in Canada to geological recon- 
noissance, prospecting, and _ timber 
cruising. Both engineers and visiting 
aviators present contributed to the dis- 
cussion, including Messrs. Van Law, 
Spurr, Griffith, and Fernald. 


Adviscry Committee on Electro- 
metallurgical Research 
Appointed 


At the recent meeting of the Ameri- 
can Electrochemical Society, in Mon- 
treal, an advisory committee was 
appointed to consult with the Bureau 
of Mines on its electrometallurgical 
research work and to recommend to the 
Bureau lines of research and investiga- 
tion. The membership of the commit- 
tee is made up of the following, who 
are also members of the E'ectrothermic 
Division of the American Electrochem- 
ical Society: Robert Turnbull, chair- 
man; J. A. Seede, Dorsey A. Lyon, F. 
W. Brooke, E. L. Crosby, Acheson 





Smith, Colin G. Fink, and C. A. Schlue-. 


derberg. 

The Bureau will send monthly prog- 
ress reports of its electrometallurgical 
work to the members of this commit- 
tee. Among the suggestions for re- 
search work which the committee has 
already made to Dorsey A. Lyon, chief 
metallurgist of the Bureau of Mines, 
are: Specific heats at different tempera- 
tures; refractories, expanding of re- 
fractories, and spalling of refractories. 


Penalties Will Not Be Included 
in National Safety Codes 


Clauses relating to legal penalties or 
to methods of enforcement will not be 
included in the safety codes approved 
by the American Engineering Standards 
Committee. This policy was established 
at a meeting of the committee in New 
York on Oct. 20. This action was taken 
on the suggestion of the Safety Code 
Correlating Committee, which acts in 
an advisory capacity. 
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Recent Patents 


Amalgamator—No. 1,418,006. Harry 
Loeven, Douglas, Ariz. A design for a 
barrel amalgamator. 

Magnetic Separator—Canadian patent 
No. 219,573. Stephen Bruck, Berlin, 
Germany. A circular separating ma- 
chine with electro-magnetic poles ar- 
ranged around the periphery, and dis- 
charge means, whereby the magnetic 
portions of the ore, attracted by the 
magnets, are separated from the non- 
magnetic portion. Patent No. 219,574 
covers a similar apparatus. Patent No. 
219,597, issued to J. B. McCarthy, Cop- 
per Cliff, Ont., Canada, covers a sepa- 
rator in which a rotating magnetic 
field is used to separate metallic par- 
ticles from rock. 

Reduction of Sulphur Dioxide—Cana- 
dian patent No. 219,617. The Amer- 
ican Smelting & Refining Co., New 
York, assignee of G. C. Howard, 
Tacoma, Wash. Sulphur dioxide and 
dehydrated air are subjected to the 
action of incandescent carbonaceous 
material for reducing the gas to sul- 
phur. Dehydration may be accom- 
plished by evaporating liquid sulphur 
dioxide. 

Collecting Suspended Mineral—No. 
1,421,862. W. E. Trent, Washington, 
D. C., assignor to Trent Process Cor- 
poration, Washington, D. C. Minerals 
suspended in water are agglomerated 
and separated from the pulp by agitat- 
ing the whole with a ground carbonace- 
ous material and liquid hydrocarbon oil, 
with substantially no formation of 
froth. Canadian patent No. 219,184 
covers the same process. 

Blast Roasting—No. 1,421,989. Gil- 
bert Rigg, Melbourne, Victoria, Aus- 
tralia, assignor to Mining and Metal- 
lurgical Process Proprietary, Ltd., Mel- 
bourne. A means of _ periodically 
breaking, perforating, or opening up 
the clinker formed over the grate in a 
blast-roasting pot. 

Amalgamator—Canadian patent No. 
219,072. F. F. Schultz, Makoti, N. D. 
A design for a centrifugal amalgama- 
tor. 

Sulphatizing Roasting — Canadian 
patent No. 219,153. P. R. Middleton and 
J. C. Lalor, both of New York City. 
Ferruginous copper sulphide ores are 
roasted to from 800 to 850 deg. F., for 
the formation of the maximum amount 
of copper sulphate, then further heated 
to 1,100 to 1,200 deg. to decompose sul- 
phate of iron, and finally the tempera- 
ture is further raised to decompose a 
portion of the copper sulphate, thereby 
establishing the desired acid-balance in 
the process. 

Ore-Sizing Device—No. 1,423,751. W. 
S. Brown, Wallace, Idaho. An ore-siz- 
ing apparatus constructed within a 
partitioned tank. 

Concentrating Table—No. 1,423,777. 
V. F. Newman and M. W. Loomis, Red 
Cliff, Colo. A table concentrator for 
the dry treatment of ores. 
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The scholarship in Political and Com- 
mercial Geology for the college year 
1922-23 has been awarded by the Society 
of Economic Geologists to John E. 
Orchard, who is studying at Columbia 
and Harvard universities, and devoting 
special attention to the economics of 
coal. 





John E. Orchard 


H. H. Webb is in San Francisco. 
Rudolf Gahl is now at Berkeley, Calif. 
F. W. Bradley is at Juneau, Alaska. 


Baron Alfred de Ropp leaves San 
Francisco on Nov. 4 for Honolulu. 

H. A. Morrison has returned to New 
York City after a month in the field. 

E. L. Oliver has returned to San 
Francisco after spending two weeks in 
New York. 

E. J. Atckison, of the Southwestern 
Engineering Co., of Los Angeles, is in 
New York City. 

W. W. Rubey, of the U. S. Geological 
Survey, has accepted an instructorship 
at Yale University. 

Kirby Thomas has returned to New 
York from an examination of the Gen- 
nessee mine, at Cobalt, Ontario. 

Herbert N. Witt, consulting geologist 
with headquarters in San Francisco, is 
in Goldfield, Nev., on professional work. 


M. Loveman, consulting engineer of 
New York City, is examining the old 
Silver Bell property, near Florence, 
Ariz. 


H. Kenyon Burch, of Los Angeles, 
has returned home after a two weeks’ 
visit to the iron mines of northern Min- 
nesota. 

S. Herbert Williams, manager of the 
Boston & Ely Consolidated Mining Co., 


recently spent a short vacation in San 
Francisco. 
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A. W. Allen, of San Francisco, assist- 
ant editor of Engineering and Mining 
Journal-Press, will be in New York 
early in November. 


Dr. L. S. Duschak, in the absence of 
Prof. E. A. Hersam, is in charge of 
instruction in ore dressing at the Uni- 
versity of California. 


C. G. Dobson has returned to Seattle 
after completing professional work for 
the Gold Reef Mining Co. and the Cor- 
nucopia Mines Co., of Oregon. 


E. W. Engelmann, consulting engi- 
neer for the Jackling porphyry mines, 
is leaving on Nov. 4 for South America 
to inspect the Braden Copper Co.’s con- 
centrator. 


P. G. Beckett, general manager for 
the Phelps Dodge Corporation, has re- 
turned to Bisbee, Ariz., from an inspec- 
ticn of the company’s properties at 
Dawson, N. M. 


Seligman Herz has been examining 
various properties in the vicinity of 
Butte, Mont., during the last two 
months, and has returned to Walla 
Walla, Wash. 


W. R. Todd and W. P. Todd, president 
and vice-president, respectively, of the 
Quincy Mining Co., are visiting the 
company’s properties in the Michigan 
copper district. 

Arthur W. Jenks was in San Fran- 
cisco recently, after examining mining 
properties in Colorado and Oregon for 
New York investors. He has returned 
to Amos, Quebec. 


Professor Fayette A. Jones, formerly 
president of the New Mexico State 
School of Mines, has returned to Albu- 
querque, N. M., from examining mining 
properties near Duncan, Ariz. 

Charles L. Hershman, for the past 
two years engineer in charge of opera- 
tions at the McIntyre, has been ap- 
pointed mine superintendent of the 
Holtyrex, in the Porcupine area. 


Dispatches from Washington advise 
that Dr. George Otis Smith has resigned 
as director of the U. S. Geological Sur- 
vey, in order to devote his entire 
energies to the President’s coal fact- 
finding commission, on which Dr. Smith 
has recently been appointed by the 
President and on which he will serve 
under the chairmanship of John Hays 
Hammond. The President hopes that 
when Dr. Smith’s duties on the coal 
commission shall have terminated, he 
may be able to resume the directorship 
of the Geological Survey. 


A party of directors, officials, and 
men interested in the Cleveland-Cliffs 
Iron Co. and the Mesaba Cliffs Iron 
Mining Co. were visitors recently on 
the Mesabi iron range, where an in- 
spection of properties operated by both 
companies was made. The party in- 
cluded Willis F. MeCook, president, 
and D. P. Bennett, vice-president, of 
the Pittsburgh Steel Co.; George Bartol, 
vice-president of the Otis Steel Co.; 
A. N. Flora and W. H. B. Ward, vice- 
presidents of the Trumbull Steel Co.; 
Alexander Glass, chairman of the board 
of directors of the Wheeling Steel Co.; 
W. W. Holloway, president of the Wh‘t- 
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aker Glessner Co.; S. L. Mather, secre- 
tary, S. R. Elliott, general superintend- 
ent, H. Raymond, sales manager, and 
C. D. Mason, auditor of the Cleveland- 
Cliffs Iron Co. 


Mining and metallurgical engineers 
visiting New York City last week in- 
cluded: E. W. Stebbins, of San Fran- 
cisco; A. H. Means, of Chicago; William 
Griffith, of Scranton, Pa.; H. H. Stock, 
of Urbana, Ill.; F. Crabtree, of Pitts- 
burgh, Pa.; John E. Hodge, of Minne- 
apolis; Oliver Bowles, of Washington, 
D. C.; J. C. Stene, of Minneapolis; and 
S. A. Crandall, of Kellogg, Idaho. 


OBITUARY 


Seseeesecsecesccase:, 
“eucnccanenanceaens. 


John F. McLennan died at cian 
Republic of Colombia, on Sept. 21, soon 
after completing an examination of a 
property in the interests of the Cauca 
Valley Syndicate, of San Francisco. 
Mr. McLennan was a graduate of the 
University of Edinburgh. 


Robert C. Gemmell, general manager 
of the Utah Copper Co., died suddenly 
of heart failure Oct. 25 on a train in 
New Mexico. He left Salt Lake City two 
weeks before on an inspection trip to 
the Ray and Chino properties. 





R. C. Gemmell 


Mr. Gemmell was born at Port Ma- 
tilda, Pa., in 1863. He received his 
degree of bachelor of arts at the Uni- 
versity of Michigan in 1884, and in 
1895 the degree of civil engineering. 
Later he was awarded the degree of 
master of engineering. 

Mr. Gemmell was a director in the 
fol owing companies: Utah Copper Co., 
Bingham & Garfield R.R. Co.; Nevada 
Consolidated Copper Co., Garfield Chem- 
ical & Manufacturing Co., Garfield Im- 
provement, Garfield Waterworks, Home 
Fire Insurance, and the Utah Fire 
Clay Co. 
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ONOPAH and Divide (Nev.) mining companies 
and employees mutually agree to abide by present 
wage scale of $5.75 so long as the Pittman Act remains 


operative. 


Iron Cap wins from Arizona Commercial in apex 
litigation involving orebodies in Globe, Ariz. 

The War Minerals Relief Commission has awarded 
$183,847 on the so-called Merritt claims. 

Talk in Washington indicates revival of gold sub- 


sidy campaign. 


The Consolidated Mining & Smelting Co. has raised 
the wages of its employees in British Columbia. 


Leading Events 


The Chief Consolidated company has negotiated con- 
trol of the Eureka Hill property in the Tintic district, 
following acquisition of sundry other old producers. 


Asbestos mining in Quebec is still dull. 


mine. 


Labor stringency is relieved in the Coeur d’Alene 
district; 3,200 now employed. 

Quicksilver operations in Oregon will be resumed. 
Fruits of the tariff. 

Superior & Boston opens new orebody in Arizona 


Ahumada Erupcion company increases shipments 
from Chihuahua mine to El Paso smelter. 





American Metal Co. Takes Option 
on Malay Tin, Says Rumor 


A report is current in London that 
American interests, believed to be the 
American Metal Co., have taken an 
option on the stocks of tin held by the 
government of the Federated Malay 
States. These total about 10,000 tons, 
which was purchased in the latter part 
of 1920 and early in 1921 to help in- 
dustrial conditions in the peninsula. 

The government bought this tin at 
over £200 a ton, and financed the pur- 
chase with a loan of $10,000,000 early 
in 1921. The cost of carrying the tin 
has been about £1 a ton a month, con- 
stituting a heavy tax burden. 

The Malay Government at the time 
of purchasing the tin realized that it 
would probably result in a considerable 
loss. However, it was deemed advis- 
able for political and industrial reasons 
to try to stabilize the industry. More- 
over, the tin deposits are in sparsely 
settled part of the peninsula, difficult to 
police. As they were worked mainly by 
indentured Chinese coolies who had 
little money laid away, it was believed 
closing of the mines, which would have 
been inevitable unless the government 
had helped to support the market, 
would result in serious rioting and in- 
jury to property, while once the mines 
were shut down it would be difficult to 
start them producing again. As a re- 
sult of the government’s purchase, the 
mines have been able to operate at a 
moderate rate, and great suffering has 
been avoided. 

Improvement both in the position and 
the interest in tin is believed to have 
resulted in American Metal’s meeting 
the Malay Government’s price of £200 
a ton with a year’s option. 


Coeur d’Alene District Has 3,200 
Employees in Mines and Smelter 


Wage Scale of $5 for Miners; $4.50 for 
Shovelers—Almost Enough Men 
to Meet Requirements 


The shortage of miners in the Coeur 
d’Alene district of Idaho has been 
almost overcome as a result of the 
recent increase in wages. 

The approach of winter has doubt- 
less had a contributing influence in tak- 
ing men to the mines, but the main 
factor is high wages, coupled with good 
working conditions. Men are going 
from all parts of the West and also 
from the Joplin district, but there is 
still a demand for machine men. Three 
of the mines now have all the men 
they require, the Hecla, Hercules, and 
Tamarack, and the Morning and Bunker 
Hill are approaching that condition. 
The Callahan is putting on men, but 
will require over 250 more to reach the 
normal payroll of 350 men. 

The following table shows the num- 
ber now employed: 





Bunker Hill, including smelter...... 1,100 
Morning (Federal M. & S. Co.)..... 600 
NR. es. cassis esata io Roba teu eam hele 500 
RN said eee ae Rk eeb ccd ace aeeers 400 
NR idx 68 Ne CA widen hbk ae ROLE 100 
SMEG ici visridn, wis aie ord a wb eid iced aia 150 
PGI F050 2s Beh elds a oes Bbw SAS aS 40 
Coeur d’Alene Syndicate........... 40 

PO 62S wd ee ede Ses Ses 2,930 


Small mines, leases, and development 
operations give employment to sufficient 
number to bring the total number of 
men now employed in the mines of the 
Coeur d’Alene district up to 3,200. Min- 
ers are paid $5; shovelers, $4.50; tim- 
bermen, $5.50; machinists, $5.75; sur- 
face laborers, $4.25; mill operators, 
$4.75; and carpenters $5.75 per eight- 
hour shift. 


Oliver Iron Mining Co. Wins 
Right to Mine Public Land 


After a long and bitter fight, includ- 
ing much litigation and legal entangle- 
ments, the suit brought by seveygty-three 
property owners of North Hibbing, 
Minn., against the Oliver Iron Mining 
Co., the Missabe Railway Co. and the 
village of Hibbing, involving the vacat- 
ing of certain public property in the old 
townsite of North Hibbing, has been 
virtually settled by a decision of the 
U. S. Supreme Court which denied the 
plaintiffs a writ of certiorari. There is 
still pending a petition for a writ of 
error before the Supreme Court, but, 
according to legal authority, it is almost 
certain that this will be refused. 

With the denial of the petition for a 
writ of error, the Oliver Iron Mining 
Co. will be in a position to begin legal 
proceedings looking toward the vacation 
of streets and alleys in old Hibbing, 
which will then permit the start of 
stripping operations which will uncover 
the large tonnage of ore. 

The original action was brought in 
September, 1919, by the obtaining of a 
temporary restraining order against the 
defendants, alleging an unlawful con- 
spiracy to turn public property over to 
the mining company, to the detriment 
of the plaintiffs. This temporary re- 
straining order was followed by a tem- 
porary injunction which restrained the 
mining company from further vacation 
proceedings, but in January, 1920, after 
a long trial, the permanent injunction 
was denied. This last decision was car- 
ried to the state Supreme Court, which 
upheld the decision of the district court. 
An appeal was taken to the U. S. Su- 
preme Court, by which decision has 
just been rendered. 
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Tonopah Wage Scale Fixed at 
$5.75 During Life of 
Pittman Act 


General conditions in the Tonopah and 
Divide districts of Nevada are good. 
The wage question, at least so far as 
underground workers are concerned, has 
been settled, and an agreement has been 
signed by the members of a committee 
representing the underground workers 
and by representatives of practically all 
operating mines in the two districts. 
The wage for miners is $5.75 per eight- 
hour shift. By the terms of the agree- 
ment no wage changes will be con- 
sidered during the life of the Pittman 
Act. The request of the surface 
workers for an additional 25c. increase 
has not yet been acted on, but general 
sentiment is against granting the in- 
crease. Production is normal. ‘ 





Lake Copper Companies See 
Labor Status Quo for 
Winter 


Labor conditions are steadying at the 
mines in the Michigan copper district. 
All but the Calumet & Hecla properties, 
which are operating on a curtailed basis, 
are still short of men, but all mines 
report they no longer are experiencing 
a net labor loss. The turnover at pres- 
ent is small. This is in marked con- 
trast with conditions which prevailed 
during the summer, when each month 
witnessed a heavy turnover, necessitat- 
ing constant reorganization and loss of 
efficiency. 

It is believed the mines will go 
through the coming winter with forces 
about as they are at present, with no 
net loss of labor, and, on the other 
hand, no pronounced gain. There is no 
prospect of further wage increases, al- 
though reports to this effect have been 
in circulation. As one mine manager 
put it, “We must get more for our cop- 
per before we can think of paying more 
wages.” 





“Cousin Jack” Miners Emigrate 
to Hollinger, in Northern 
Ontario 


One hundred Cornish miners sailed on 
Oct. 20 from Plymouth, England, for 
Canada, according to a dispatch from 
Reuters. They are going to work in the 
Hollinger gold mine, at Timmins, On- 
tario. It is anticipated that if this ex- 
periment is successful further parties 
will go to Canada. Cornish miners are 
recognized to be among the most expert 
in the world. The languishing of metal 
mining in Cornwall has made it neces- 
sary for them to seek work elsewhere. 





New Advisors Named for Reno 


Additions have been made to the 
membership of the advisory committee 
to the Rare and Precious Metals sta- 
tion of the Bureau of Mines at Reno, 
as follows: Arthur H. Lawry, general 
superintendent, Goldfield Consolidated 
Mines Co.; Frederick Bradshaw, general 
manager, Tonopah-Belmont Develop- 
ment Co.; Henry H. Rives, secretary 
Nevada Mine Operators’ Association. 
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Iron Cap Copper Wins Apex Suit 
With Arizona Commercial 


Litigation, First Started in Maine by 
Present Defendant, Decided by 
Arizona Court 


A decision has been rendered in the 
apex suit of the Iron Cap Copper Co. 
vs. the Arizona Commercial Mining Co. 
by Judge S. L. Pattee in favor of the 
former company. This suit, which was 
tried in the Superior Court of Arizona, 
was brought by the Iron Cap to quiet 
title to a portion of its ores, and was 
precipitated by previous litigation that 
had been instigated by the Arizona 
Commercial in eastern courts, in which 
it alleged that the Iron Cap had wrong- 
fully extracted ores to the extent of 
$3,000,000. 

The initial action was begun in Feb- 
ruary, 1919, when the Arizona Com- 
mercial brought suit in the State of 
Massachusetts, but in the following 
September the supreme court of that 
state refused to hear the charges, upon 
the plea of the Iron Cap that it involved 
a question of title, and directed that 
they be heard by a court in Arizona. 
The Arizona Commercial then begun 
another suit under the Massachusetts 
laws, and also started action in the 
Maine courts, asking that the Iron Cap 
be enjoined from disposing of any of its 
assets until a settlement was made. As 
a result of these suits the Iron Cap 
brought suit, in the Arizona court to 
quiet title to the orebodies in dispute 
and proceedings in the Maine courts 
were withheld pending the reaching of 
a decision in Arizona. 

The Arizona Commercial, in its at- 
tempt to show ownership of the area 
in question, offered two main points of 
eentention: (1) that the top of the upper 
segment of the so-called Old Dominion 
vein, as it occurs offset about 300 ft. 
by a disrupting fault from the lower 
segment, constituted an apex in claims 
whose extralateral rights included a 
portion of the Iron Cap ores; (2) that 
the discovery vein of the Defiance claim 
crossed both side lines and that this 
condition would entitle it to pursue the 
vein within the sweep of the side lines 
extended, which included a portion of 
the Iron Cap stopes. The case’ was 
tried in the Superior Court of Gila 
County, Globe, Ariz., in December, 
1921, but the decision was not rendered 
until eight months later. The memo- 
randum opinion as prepared by Judge 
Pattee sustains the arguments of the 
Tron Cap. 

John P. Gray, of Coeur d’Alene, 
Idaho; Burton Eames, of Boston; and 
Morris and Malott, of Globe, Ariz., were 
the attorneys for Iron Cap, and F. W. 
McClennen, of Boston; T. J. Ross, of 
Bisbee, Ariz.; and C. L. Rawlins, of 
Globe, Ariz., were the counsel for Ari- 
zona Commercial. 

Witnesses for Iron Cap were H. V. 
Winchell, W. H. Wiley, Fred Searles, 
R. N. Hunt, Louis Ware and C. E. Lees. 
Those appearing for the Arizona Com- 
mercial were Albert -Burch, G. N. 
Bjorge, R. R. Boyd, H. V. Schnell, and 
Pat Rose. 
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Calumet & Arizona Property 
Involved in Litigation 

A suit in equity involving the title 
of the Calumet & Arizona Mining Co. 
to eight of its most valuable mining 
claims in the Warren district of Arizona 
has been filed in the federal court at 
Tucson, by the Cunningham heirs, who 
ask for an accounting of all ores taken 
from these claims since 1901, asserted 
to be valued at approximately 
$50,000,000. 

The claims involved in the litigation 
are the George Washington, the Old 
Republican, the Angel, the Senator, the 
Senator No. 1. the Hope, Wagner, and 
the Pride. The defendants named in 
the suit include the Arizona Mining Co. 
and its directors as individuals, the 
Lake Superior & Western Development 
Co., the James Roe Co., a corporation, 
the James Smith Co., a partnership, and 
Mary M. Costello. as executrix of the 
estate of Martin Costello. 

According to the petition, the eight 
disputed claims were originally owned 
or acquired by Patrick Cunningham and 
Martin Costello as partners. It is 
further alleged that although the claims 
were patented for the joint benefit of 
the two men, both of whom are now 
dead, the patent was secured under the 
name of Costello only. It is stated that 
the administratrix of the Cunningham 
estate knew nothing of his share in 
these claims, and accordingly his half 
interest in this property was not in- 
cluded in the settlement. 


Discovery of Zine and Copper Ore 
in Sweden 


By Cable from Reuters to 
“Engineering and Mining Journal-Press”’ 


Stockholm, Oct. 26—The announce- 
ment is made-that zine and copper ore 
have been opened at Bjurfors, North 
Sweden. The importance and probable 
size of the deposit will be known soon. 
If expectations are fulfilled, the future 
mine may render the imports of copper 
into Sweden unnecessary, and the im- 
portation of sulphur may also be con- 
siderably reduced, as the deposit con- 
tains iron pyrites. 


Ahumada Erupcion Ships 
Regularly to El Paso 


Shipments from the Ahumada Erup- 
cion mine, in northern Chihuahua, Mex- 
ico, to the El Paso smelter, which began 
on Aug. 16, with an initial shipment of 
twenty cars, are continuing regularly 
at the rate of about 6,000 tons per 
month. Shipments will probably be 
increased to 10,000 or 12,000 tons per 
month this fall. 





Four Miners Killed in Canadian 
Asbestos Mine 


Four miners were instantly killed and 
two others badly injured as the result 
of a cave-in in one of the mines of the 
Asbestos Mines, Ltd., at East Brough- 
ton, Que., on Oct. 24. The accident is 
believed to have been caused by the 
loosening of rocks by rain and frost. 
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Mine Rescue Exhibition Revea!s 
Efficiency in Globe, Ariz. 


District Association Observes ‘“No- 
Accident” Week With Demonstra- 
tions of Rescue Work 


The “no-accident” week recently ob- 
served in the Globe-Miami district, in 
Arizona, and the mine rescue maneuvers 
held immediately afterward, have dem- 
onstrated effectively the value of the 
training that the men had been given 
by the district association, in which 
all of the companies operating in this 
vic:nity are represented. The local 
organization was assisted by the trained 
experts of the Bureau of Mines Rescue 
Car No. 1. This car came to Globe 
direct from the Argonaut mine, in 
California, where was emphasized the 
seriousness of mine fires and the neces- 
sity for trained men to combat such a 
conflagrat on. 

Mine rescue maneuvers were continued 
for five days, during which time sixty 
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men were together for jont training 
and work under such conditions as 
would result in case of a great disaster. 

Three types of oxygen breathing 
apparatus were used: the Draeger ma- 
chines, both half-hour and two-hour 
types, the Fleus, and the Gibbs, the 
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latter being supplied by the mine rescue 
car. The advantage of acquainting the 
men with the different types of appa- 
ratus is of special importance, because 
of the migratory habits of the majority 
of miners. The accompanying photo- 
graph was taken during the exhibition. 


News from Washington 


Ey PAUL WOOTON 
Special Correspondent 





Award of $183,847 by War Minerals Commission 


Salvage Value of Iron Mine, Now Being Reopened, Placed at $45,000 
—Includes Shaft and Equipment on Cuyuna Range 


ECOMMENDATION for an award 
of $183,847.30 has been made in 
the War Minerals Relief claim of the 
Cuyuna-Minneapolis Iron Co., of Iron- 


Scene of mine rescue maneuvers, Globe, Ariz. 


men took part in actual fire figh*ing 
and rescue work under as nearly real 
conditions as possible. An_ isolated 
part of the Old Dominion mine was used 
for the demonstrations. Fires of straw 
and old fuse were built in the workings 
and fumigators were discharged, filling 
the air with poisonous gases. 

Those who took part in the work 
were all trained men, each of the vari- 
ous mines sending their teams. These 
men are instructed regularly by the 
staff of the mine rescue station which 
visits the different properties for that 
purpose. On this occasion all of the 





ton, Minn. This is one of the two 
so-called Merritt claims. The other is 
that of the Merritt Development Co. 
F. W. Merr-tt was president of each 
ecmpany. Stimulation in this claim is 
based on the appeal to miners made by 
President Wilson on April 16, 1917. 
Production during the stimulation pe- 
riod was 7000 tons. About 5,090 tons 
of that ore was sold, so that commercial 
importance was established. 

In this claim, as in that of the Mer- 
ritt Development Co., there was large 
expenditure, but, unlike the develop- 
ment company case, there was no great 





“production. The expenditures prior to 
stimulation were in organization, sale 
of stock, and in drilling to establish the 
character and quantity of ore. The ex- 
penditures after stimulation to June, 
1918, were in great part for the sinking 
of the shaft, but there were expendi- 
tures for development work and for 
equipping the property for production. 

Subsequent to the armistice, Mr. 
Merritt sold pratically his entire hold- 
ings, and W. H. Fetzer came into con- 
trol. Interested with him were citizens 
of Pennsylvania, who put additional 
money into the enterprise. The com- 
pany failed to meet its minimum royalty 
payments to the lessor, the Whitmarsh 
Mining Co. As a result, that company 
took possession of the property. Pre- 
viously, other creditors had forced the 
company into receivership. By agree- 
ment with the receiver and upon order 
of the court, the entire property re- 
verted to the Whitmarsh Mining Co., 
in consideration of the cancellation of 
the minimum royalties due. The re- 
maining obligations of the claimant 
company aggregated $495,000. Mr. 
Fetzer, for the company, filed a claim 
under the War Minerals Relief Act for 
$258,300.08. These facts are reviewed 
in the opinion in which the recommenda- 
tion is made. 

“It is admitted,” says the opinion, 
“that on Nov. 11, 1918, the company 
was splendidly organized and ready to 
deliver an immense amount of ore, 
which was needed.” Shortly afterward, 
the demand for ore ceased. It is pointed 
out that the attempt to continue oper- 
ation thereafter was the claimant’s own 
venture, but the Assistant War Min- 
erals Relief Commissioner holds that 
his position was not due altogether to 
himself. “It would seem under all the 
c'recumstances of this claim,” says the 
opinion, “that a point between cost 
price and junk value would be right. 
The machinery and equipment for the 
stimulated period cost $70,506.93. Prob- 
ably 3150,000 additional was spent in 
the sinking of the shaft, and in under- 
ground and surface improvements. It 
is not the purpose to place anything 
like cost value on the shaft, but some 
value must be given it and the build- 
ings and other improvements on the 
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surface. The claimant fixes the salv- 
age as a whole at $30,000. The chief 
engineer says that the value of the 
property would be $45,000 if the com- 
pany is to be regarded as a going con- 
cern on Nov. 11, 1918, and in this view 
the auditor concurs. After a study of 
the items, my own conclusion is that 
a deduction of $45,000 would be entirely 
fair to the claimant. Deducting $45,- 
000 from the loss already shown leaves 
a net loss of $183,747.30, for which an 
award should be made. 

“In fixing this salvage, it must not 
be forgotten that the property now is 
being operated, and that while the oper- 
ator may not expect to get on a big 
paying basis immediately, by reason 
of the contracts for sale of ore which 
he has made, he nevertheless would not 
have undertaken to dewater the mine 
simply for the mine’s own preservation. 
Having been allowed to fill long ago, 
it might remain so for further time 
without additional damage. If his work 
were started for the purpose of meet- 
ing minimum royalties, it must then be 
accepted that at least cost of produc- 
tion is insured by the price he is receiv- 
ing for the ore. It hardly can be 
doubted that he expects to bring this 
mine into large production. Otherwise, 
he would not be spending this money 
upon it. 

“It is true that the claimant will not 
be the beneficiary, but it is also true 
that the losing of the property, after 
the armistice, was largely, if not wholly, 
due to the claimant’s bad judgment. 
Better management and larger vision 
would have enabled him to retain pos- 
session of the property, in which case 
he now would have valuable assets. For 
that reason, the government should not 
be asked to regard the property as of 
junk value on Nov. 11. My own opin- 
ion is—and I have seen this mine as 
well as that of the Merritt Develop- 
ment Co.—that they are among the best 
on the Cuyuna Range.” 

Other awards, subject to the approval 
of the Secretary of the Interior, have 
been made as follows: 

Bart Finning, Forest Hill, Calif., $16,- 
565.56; Heath, Bragden & Bragden, 
Five Pines, Calif., $466.50; F. M. Doak, 
San Francisco, $2,377.79 (additional); 
Tri-State Chrome Co., Spokane, $9,086.- 
19; H. W. Guinan, El Dorado County, 
Calif., $626; John B. Matthews, Santa 
Cruz, Calif., $719; A. H. Metzer, and 
W. M. Blevins, Unicoi, Tenn., $699.20. 
The claim of Doak and Haw, of San 
Francisco, was disallowed on the ground 
that no net loss was established. The 
claim of J. J. Sweeney, of San Fran- 
cisco, was disallowed on the ground 
that the commercial importance of the 
property was not established. 


Pittman Act Silver Totals 
136,919,576 Oz. 


Purchases of silver by the Bureau of 
the Mint during the week ended Oct. 21 
amounted to 63,000 fine ounces. This 
brings the total purchases under the 
Pittman Act to 186,919,576 oz. 


Engineering and Mining Journal-Press 


Bonus for Gold Producers 
Now Proposed 


Western Congressmen May Trade Votes 
for Ship Subsidy for Gold 
Measure Support 


With all the costs entering into gold 
production again on the increase, efforts 
to obtain relief will be renewed imme- 
diately on the reconvening of Congress. 
It seems probable that the objective will 
be an out-and-out bonus, rather than 
the plan laid down in the McFadden 
bill, under which the premium for gold 
production would have been paid by 
the jewelry-making industry. There 
still is some sentiment, however, among 
western members of Congress that the 
McFadden plan should be pushed. There 
are certain advantages, however, in 
favor of a stand for a bonus to be paid 
by the federal government. A subsidy 
for American shipping is being ad- 
vocated vigorously by the administra- 
tion. The whole influence will be exerted 
to secure the passage of the ship sub- 
sidy bill. Senators and Representatives 
from western states who favor the ship- 
subsidy bill see no reason why the 
principle should not be applied to gold 
mining as well as to shipping. 

There is said to be a general disposi- 
tion in western states to support the 
ship-subsidy bill, despite the fact that 
other sections receive a greater por- 
tion ofthe benefit of the large expendi- 
ture thus entailed. At the same time, 
they are not inclined to make possible 
the early passage of legislation that 
the maritime states want unless those 
states are willing, in turn, to expedite 
the legislation desired by the inter- 
mountain states. It is believed that an 
understanding can be reached whereby 
additional support can be secured for 
a gold-mining bonus. 

The legislative chances of a bill pro- 
posing a bonus for gold production are 
increased by the fact that thirty 
Senators voted for the potash bounty. 
These Senators could not be consistent 
and vote against a bounty for gold, it 
is believed. At the same time, it is 
known that certain of the Senators who 
voted against the potash bounty would 
be willing to support a similar proposi- 
tion if applied to gold. 


Survey of Existing Plans for 
Industrial Co-operation 


Not later than Dec. 1, officials of the 
American -Mining Congress expect to 
have the plan for investigating indus- 
trial co-operation as outlined at the 
Cleveland convention functioning in its 
preliminary phases. 

The method of procedure contem- 
plates a thorough study of conditions in 
all mining fields of the United States 
by sectional committees which will pay 
particular attention to the different sys- 
tems of welfare work and other forms 
of co-operation between employers and 
employees already in operation. Twenty- 
two sectional committees probably will 
be named, each working under the direc- 
tion of a chairman and reporting to a 
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general chairman. In those regions 
where more than one class of mining 
is in operation, it is probable that sub- 
committees will be named from the 
sectional committee, each subcommittee 
to undertake a study of the work and 
needs of a specific type of mining. 

It is planned to devote the entire 
year to this study, so that the reports 
may be thorough and may be co-ordi- 
nated in such manner that what is being 
done toward industrial co-operation may 
be presented to the next meeting of 
the American Mining Congress. 


Buyers’ Assays Will Control 
Duties on Ores 


Explaining that commercial sampling 
of ores and alloys used in the manu- 
facture of steel is an elaborate and 
expensive process for which the cus- 
toms division has no facilities, the 
Treasury Department has notified col- 
lectors of customs to use the deter- 
minations made for settlements between 
buyers and sellers as the basis for col- 
lecting final duties on such imports. 

Collectors are instructed to preserve 
samples for a checking analysis against 
the figures of buyer and seller. 

The instructions further assert that 
inasmuch as most of the imported man- 
ganese ores contain from 45 to 55 per 
cent metallic manganese, collectors are 
authorized to accept estimated duties 
on the basis of an average of 50 per 
cent metallic content. 

This ruling disposes of one of the 
features of the new tariff act which 
has caused administrative officials much 
study. The duties on ores and alloys 
used in steel manufacture are based on 
the metallic content. Investigation dis- 
closed that accurate sampling would be 
too expensive for the customs division 
to undertake independently, and the de- 
cision to accept the settlements be- 
tween buyer and seller as the basis for 
assessing duties followed. 


Feldspar Producers Postpone 
Organization 


Inability on the part of a considerable 
number of the feldspar producers and 
grinders to be present at a meeting held 
at the Bureau of Mines on Oct. 25 made 
it impossible to carry through, at that 
meeting, the plan to organize a national 
association within the industry. It was 
felt by those present that the action 
should not be taken until the industry 
could be more generally represented. 

Another effort to secure the attend- 
ance of a representative number of 
those interested will be made at the 
coming meeting of the United States 
Potters’ Association. At that meeting 
it is hoped to perfeet plans for the or- 
ganization. 

The discussion among those who at- 
tended the meeting in Washington in- 
dicated a determination to form a na- 
tional organization. It was pointed out 
that the feldspar industry is unique in 
that no other industry with as muck 
capital invested is denying itself the 
benefits of the constructive functions 
which trade associations perform. 
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London Letter 


Consolidated Mines Selection Deal with 
Anglo-American Forecasts Develop- 
ment Outside of the Rand 


By W. A. DOMAN 


London, Oct. 20.—Yesterday the Con- 
solidated Mines Selection Co. issued a 
circular setting forth details of the 
proposed deal with the Anglo-American 
Corporation of South Africa. Summar- 
ized, the position is this, and it bears 
out closely the forecast I made last 
week: 

During the five years of its exist- 
ence, the Anglo-American Corporation 
has worked in close association with 
the Consolidated Mines Selection, and 
an identity of interests has sprung up. 
Both have invested largely in Brakpan 
Mines, Springs Mines, West Springs, 
and Consolidated Diamond Mines of 
Southwest Africa, the control of which 
is administered by a joint staff in South 
Africa. As, conceivably, a divergence 
of opinions might arise in regard to the 
management of the mines, it is thought 
advisable that they should be under 
one control in future. 

Apparently the Consolidated Mines 
Selection found the burden of financing 
heavy, for with a capital of £600,000 it 
has either found or arranged for pro- 
viding, from 1916 to 1920 inclusive, 
funds for subsidiary companies exceed- 
ing £5,000,000. According to _ the 
scheme, the Anglo-American Corpora- 
tion will purchase from the Consolidated 
Mines Selection the whole of its South 
African interests for £212,046 in cash 
and 524,425 Anglo-American Corpora- 
tion shares, involving, with Anglo- 
American Corporation shares at par, a 
sum of £736,471. The Consolidated 
Mines Selection already holds 284,556 
Anglo-American Corporation shares, so 
that its total holding will be raised to 
808,981 shares. The Consolidated Mines 
Selection is still under an obligation to 
provide funds in respect of certain 
South African interests transferred, and 
the cash which it will receive will en- 
able it to meet these liabilities, which 
seem to be mainly in connection with 
the Springs Mines shares, for at the 
end of last year the Consolidated Mines 
Selection was under contract to provide 
for the purchase of 172,764 shares at 
£3. This requires over £500,000, but 
the Consolidated Mines Selection had 
associates in the guarantee and con- 
sequently would not itself find the en- 
tire amount. 

In the last balance-sheet, the South 
African investments were valued at 
£873,044, including, of course, the 
Anglo-American Corporation shares 
then held. The Angio-American Cor- 
poration will take over the Consolidated 
Mines Selection staff in both London 
and Johannesburg, so that there will be 
two companies and one staff in future. 
The Consolidated Mines Selection Co. 
will then, with its experienced technical 


and financial staff, be able to devote it- 
self to its interests outside of South 
Africa and to take up new business. As 
the shares in which both companies are 
interested are identical, there will be 
the same security for the Consolidated 
Mines Selection in ‘he increased hold- 
ing of Anglo-American Corporation 
shares as it had previously. 

Full details of the Dolcoath scheme 
are now before the shareholders. In 
brief, the government will grant a 
loan of £50,000 to the company against 
a similar amount being found by the 
shareholders. The company’s technical 
advisers suggest approximately £120,- 
000, so that additional capital would 
have to be subscribed by Dolcoath 
shareholders. In addition to its ordi- 
nary shares, the Dolcoath has both 
debentures and priority shares, and the 
plan devised to meet ail classes and 
provide the funds is to reorganize, 
forming a new company with a capital 
of £250,000 in 10s. shares, present hold- 
ers receiv-ng one new share with 5s. 
paid for each old £1 share. Debenture 
holders will be offered new shares and 
also, as an attraction, certain Tehidy 
Minerals shares. It is not certain yet 
that debenture holders will accept, but 
there appears to be no other practical 
way of recovering any of their capital, 
and some sacrifice must be made some- 
where. 


Johannesburg Letter 


Tom Mann, Labor Agitator, Headed for 
South Africa—Swaziland Tin 
Discontinues 


By JOHN WATSON 


Johannesburg, Sept. 26—Reports of 
some good diamond finds are made from 
the Lichtenburg district (Western 
Transvaal). A stone of 84 carats was 
recently found at Tweebuffels. Good 
finds are also reported from Barberspan, 
Stoompjes, and adjacent farms. 

On Sept. 20 at the annual meeting of 
the Swaziland Tin, Ltd., held in the 
Corner House it was announced by the 
chairman, F. R. Phillips, that the net 
profit earned during the last year had 
been the smallest in the history of the 
company. For the first time since June, 
1906, no dividends have been paid. The 
average price of the tin realized dur- 
ing the last year had been only £153 
per ton, compared with £186 in the 
previous year and £299 per ton in 1919- 
20. The decreased output was due to 
the exhaustion of the deep ground in the 
Mbabane Valley. The board has de- 
cided to cease operations and place the 
company in voluntary liquidation on 
Oct. 31. A tribute was paid the man- 
ager, by the chair, for the economical 
work done during the last year. 

Confidence in the commercial future 
of Johannesburg is indicated by the 
fact that W. M. Cuthbert & Co., Ltd., 
have just purchased three stands, (total 
area, 100 by 100 ft.) at the southeast 
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corner of Von Brandis Square, for the 
price of £14,000. The site will be used 
for the erection of a warehouse for the 
company’s boot and shoe business. 

Tom Mann, the well-known labor 
agitator, is now on the water on his way 
to South Africa, to inspire trade- 
unionists with revolutionary fervor to 
overthrow capitalist domination. In 
view of the trouble here last February 
and March, many are of opinion that 
this stormy petrel should be refused ad- 
mission to the Union. 

The annual meeting of the Transvaal 
Gold Mining Estates was held on Sept. 
21 with Max Honnet in the chair. The 
ore reserves of their mines show in- 
creases in quantity but a fall in value 
as follows: 


Ore Reserves, Gold Content, 


March 31 Tons Per Ton, Dwt. 
a er 408,873 5 
i eee ae 501,392 7.44 
ROME Motes acne 461,958 7.28 
MRE Snare Oe ae 518,624 6.98 


The fall in yield of gold is shown as 
follows: 


Year Ended Yield Per Ton 


March 31 Milled, Dwt. 
REE Wii cahe XS ana hee ee 7.3 

Oe, oe casa dna we areas oes 6.798 
SE, 65s wi a A rede se RS 5.883 
NOD) fine 2. o-dsW 4m ater SS aS ape 5.756 


A policy of vigorous development and 
prospecting has been carried out dur- 
ing the last few months, but the re- 
sults so far have been disappointing. 
The brightest feature is the outlying 
mine, Elandsdrift, which shows good 
prospects. 

It is reported from Krugersdorp that 
the gold-mining properties of the York 
and the Lancaster have lately been 
pegged by an influential syndicate. The 
latter mine is said to have closed down 
owing to excessive working costs. It 
is said to contain 117,000 tons of de- 
veloped ore, assaying 7.5 dwt. over 45 
in. Another similar mine is the Lan- 
caster West, which is said to have 
150,000 tons developed, of a value of 
6 dwt. over 42 in. 


QUEBEC 
Asbestos Mining Still Dull 


Thetford Mines—Developments in the 
asbestos industry do not show any 
marked improvement in the demand for 
asbestos, except for the lower grades 
selling at $25 per ton and less. The 
Vimy Ridge mine of the Bennett- 
Martin Co., whicn is under a three- 
year option to the Johns-Manville Co., 
is working to capacity. The Asbestos 
Corporation properties are running on 
restricted outputs with no night shifts. 
It is stated that the Kifg’s mine is to 
be completely reconstructed during the 
winter. The Fraser mill has been shut 
down for some time, and the mill of the 
Black Lake Asbestos & Chrome Co. has 
been closed for several weeks. The 
British Canadian mill at Black Lake 
is running four days a week. Ship- 
ments to Britain and the European con- 
tinent appear to be much restricted, 
owing to the quantities of Rhodesian 
and Russian fibres that are offered at 
lower prices. Stocks of high-grade fibre 
have accumulated to an alarming de- 
gree, recently. 
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BRITISH COLUMBIA 


H. H. Armstead May Operate Utica 
Mine—Consolidated Will Pay Bonus 
Based on Metal Prices 


Trail—The Consolidated Mining and 
Smelting Co. has increased by means of 
a bonus the wages of its employees, 
retroactive to Oct. 1. The bonus for 
each month will be based on London 
lead and zinc prices. The increase for 
October will amount to 25c. per shift. 


Ainsworth—The Silver Hoard mine 
has leased its workings. The lessees 
have started shipments. 


Kaslo—Charles Caldwell, of the Utica 
mine, announces that H. H. Armstead 
has agreed to purchase the property 
and will immediately take charge of 
operations if the deal is ratified by the 
stockholders. The reported considera- 
tion is 73c. per share, payable in one 
year, with an option to stockholders to 
take stock in the Armstead organiza- 
tion in place of cash. The Utica stock 
issue is reported at 1,600,000 shares. 
Major Armstead was the prime mover 
in bringing the Talache Mines Co., at 
Talache, Idaho, to the producing stage. 

The Cork Province mine is pushing 
development on its winze, which has 
reached a depth of 80 ft. below the 
level. It is reported that 15 ft. of 
milling ore has been exposed. 


Stewart — The Granby Consolidated 
M. S. & P. Co. has bonded the Outsider 
and Sunshine groups, and has let con- 
tracts for development work on both 
properties. Camps are being built and 
the work will be continued through the 
winter. The Outsider is situated about 
a mile from the Portland Canal and 
35 miles south of Stewart. It was 
located in 1903, and in 1905 it was sold 
to the Brown-Alaska Co., which did a 
considerable amount of development 
and shipped about 15,000 tons of ore 
to the old Hadley smelter, on Prince 
of Wales Island, Alaska. The property 
changed hands two or three times, but 
nothing further of importance was 
done until 1917, when new interests 
spent some $35,000 in exploration, and 
opened the orebody 400 ft. below the 
outcrop. The Granby company has let 
a contract for the continuation of the 
tunnel and for a 200-ft. raise, connect- 
ing it with an upper tunnel. The Sun- 
shine group is situated on Glacier 
Creek, nine miles from Stewart up the 
Bear River valley. Several veins have 
been opened on the surface by trench- 
ing and stripping, and a trial shipment 
of two tons, which was sent to Tacoma 
this summer, yielded $221 per ton in 
silver and copper. 

J. Reinhart, of Seattle, has bonded 
the Sunrise group, at the head of the 
Salmon River glacier. 

R. J. Reebe and associates, of Seattle, 
have bonded the Silver Bell group, just 
above the mouth of Bear River and 
adjoining the Silverado group on the 
south. Three strong lodes, 3, 6, and 
30 ft. wide, respectively, have been 
opened on the surface. Exploration 
work has been started and will be con- 
tinued through the winter. 
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MEXICO 


Penoles Company Expands Operations 
—Enmpresa Relocated 


Chihuahua—Willard J. Moir, repre- 
senting the Pefioles Mining Co., is mak- 
ing application for titles to two groups 
of mining claims on the San Juanico 
ranch, in the Parral district. One of 
them is recorded as the Margarita, and 
comprises seventeen joining claims, and 
the other, to be titled as the Consuelo, 
is composed of four claims. These prop- 
erties are situated in a highly min- 
eralized zone and are almost completely 
surrounded by productive mines, most 
prominent among them being the San 
Carlos No. 2, La Fortuna, La Perlita, 
La Presa, Esmeralda, and Francisco 
Vicente. The characteristic ores of this 
immediate vicinity are of gold, silver, 
and lead. Extensive development work 
is being planned for the exploration 
of these newly acquired properties in 
connection with the operations of other 
older properties owned by the Penoles 
company in the Parral district. 

The Penoles company continues to 
receive the bulk of its ore supply for 
the smelting plants at Torreon and 
Monterey from the Ojuela and other 
big mines of the Mapimi district, but 
the shipments to both plants from the 
Parral district are steadily increasing. 
Since the repairing and enlargement of 
the Torreon smelter, last spring, it has 
been operating at full blast and is treat- 
ing a large amount of ore. 

Durango—Edward Hartman has re- 
located the Empresa mine, which was 
recently declared open for denounce- 
ment, the former owners having failed 
to pay the mining tax. This property 
is composed of four claims, situated in 
the mountains of the Almancena haci- 
enda of the Parral district. The main 
workings of the old Empresa shaft are 
to be cleaned out and sunk to a greater 
depth. 

William Ferris, Frank S. Black, and 
Guadalupe C. Quijada, of Madera, are 
developing the Nueva Libertad, a prop- 
erty comprising thirty-seven claims sit- 
uated near the Libertad mine in the 
Temosachic camp. A strike was recently 
made which gives promise of producing 
a large tonnage of go!d-silver ores. 


Durango —Edward Hartman has re- 
cently filed an extension to his Guada- 
lupena mine in the San Diego district 
in the municipality of Pueblo Nuevo. 
A new shaft is to be sunk on the 
vein, which carrries silver-lead ores. 


Nacozari— The Maltini Mining Co., 
through J. W. Quick, of El Paso, has 
taken over the En Rico mines, in El 
Plomo camp, south of the Cobota range 
of mountains. 

The Copper Rivet mine, in the Arizpe 
district, has been relocated by Rafael 
Barreda. This property was in former 
years owned and operated by Amer- 
icans. 

Oswald J. Wendlondt has made ap- 
plication for titles to the Sello de la 
Oficina mine, a continuation of La 
Estrella property in the La Aguja 
mountains of the Sahuaripa district. 
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ARIZONA 


Superior & Boston Finds New Orebody 
—Hayden Smelter at Half Capacity 
—Oatman Gold Has Vein 


Miami—The Miami Copper Co. has 
just had completed a set of aérial photo- 
graphs of its entire property. These 
pictures were made by R. V. Thomas, 
the aviator that won distinction by hav- 
ing made a landing in the Grand 
Canyon. The photographs will be 
assembled to form a complete graphic 
map of the property. 


Globe—A. G. McGregor, consulting’ 
engineer, of Bisbee, recently addressed 
the Globe Luncheon Club concerning 
the dangers to Arizona of the Swing- 
Johnson bill reserving the rights for 
power and diversion dams on the Colo- 
rado River below the Green River to 
the federal government. He also voiced 
approval of the Lee Ferry site rather 
than Boulder Canyon, and suggested 
that the dam be erected and controlled 
by the State of Arizona. It is pro- 
posed that the project be financed by 
the state in co-operation with the power 
consumers that would be benefited. 

The Superior & Boston Copper Co. 
has encountered a new body of silver 
and copper ore on the 800 level in a 
drift which is following eastward what 
is believed to be the extension of the 
Old Dominion vein. This fissure had 
previously been explored by crosscuts 
from the various levels from the Megaw 
shaft, but these workings had shown 
the vein to be barren, and, up to the 
present time, no drifting had been done 
from the crosscuts. The 800 level drift 
has advanced to date about 15 ft. into 
the ore, and has averaged 4 per cent 
copper and 8 to 10 oz. silver per ton. 


Ray—The Ray Consolidated Copper 
Co. is now operating its No. 2 mine at 
capacity, but No. 1 and No. 3 mines are 
still idle and have been so since the 
shutdown of last year. This produc- 
tion supplies the concentrator at Hay- 
den with about 2,500 tons per day, which 
is half its capacity. 


Kingman—The west drift of the Oat- 
man Gold on the 500 level has been 
extended 50 ft., and a crosscut dis- 
closes a vein carrying fair values. Near 
this crosscut a vein 5 ft. wide has been 
exposed containing 18 in. of ore and 


fair values across the remainder of the 
width. 


ALASKA 
Mill for Pinta Bay Co. 


Juneau—The Pinta Bay Mining Co., 
with main office at Tacoma, Wash., 
recently purchased and shipped a fifty- 
ton rod mill, with a crusher, copper 
plates, and concentrators, to its mine on 
Chicagoff Island, Alaska. The com- 
pany has a good showing of high-grade 
gold ore and is now putting in a tram 
13 miles long to get the ore to the 
mill. LEverthing is ready to put the 
mill in operation ‘as soon as it is 
finished. An electric power plant to 
drive the plant is being installed. James 
Tobey is manager and Harry Ferrier 
is superintendent of construction. 
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WASHINGTON 


Northwest Magnesite Co. Will Install 
Cottrell Plant 


Chewelah — The Chewelah Silver 
Mines Co., near here, has resumed 
work; 300 ft. of development will be 
completed this fall. 

The Northwest Magnesite Co. will 
immediately begin the installation of a 
Cottrell plant at its calcining plant here. 
This is the first installation of the kind 
in connection with the magnesite indus- 
try of this country. The purpose is to 
collect flue dust from the furnaces. 


Colville—The Chloride Queen mine, 
near here, has encountered at a depth 
of 800 ft. the vein for which it has been 
driving the lower crosscut tunnel, ac- 
cording to D. E. Zent, manager. The 
vein was reached 1,265 ft. from the por- 
tal and is near the point where the ore 
on the surface was estimated to extend 
to the lower level. The ore is 4 ft. wide, 
18 in. of which assays 24 per cent of 
lead and 56 oz. of silver. 


Keller—An _ association of fifteen 
business men of Hoquiam has organ- 
ized to develop the mining claims of 
W. F. Henderson and H. B. Sovereign. 
Gold-copper ore outcrops on the sur- 
face. 

OREGON 


Quicksilver Mines Will Resume 


Gold Hill— The gold-quartz mining 
industry in this ‘region is at the low 
ebb. Not a mill is in operation in the 
district. Active development work, 
however, is under way at the Sylvanite, 
Gold Hill Pocket, Gold Ridge, Million- 
aire, North Pole, and Roaring Gimlet 
groups, old-time producers. 

C. W. Martin, of Gold Hill, and asso- 
ciates have taken an option and lease on 
the Buzzard mine, 40 miles northeast 
of Gold Hill, and are developing. The 
Buzzard is one of the big mines of this 
region. It formerly was a producer. 

Two dredges are operating in the 
Gold Hill district: the Centennial 
placers, south, and the Rogue River 
placers, west of Gold Hill. There is an 
increase in the number of small placer 
operations. 

The quicksilver industry here is on the 
eve of a general resumption. The 
War Eagle, Chisholm, and Force prop- 
erties, war-time producers, are prepar- 
ing to resume. 

Sumpter—Plans for financing a re- 
habilitation of the Sumpter Valley 
smelter are under way, and next spring 
the plant is expected to resume opera- 
tion. It is estimated it will require 
$30,000 to modernize the plant. The 
Sumpter Valley Smelting Co., the new 
organization, has acquired sulphide 
mines and a lime quarry, which are 
essential to economic operation. The 
smelter will add impetus to the Sump- 
ter district mines, which have large 
available ore reserves which are not 
amenable to other metallurgical treat- 
ment. J. A. Gyllenberg, of Baker; 
George P. Larson and J. L. Magney, of 
Spokane; and A. M. Swartley, of Port- 
land, have been elected officers of the 
new company. 
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CALIFORNIA 


Gruss Company Develops Surcease Mine 
—Don Pedro Dam Progressing 


Oroville—The property of the Gruss 
Mining Co. was recently examined by 
Robert A. Kinzie, of San Francisco. 
The North Gover orebody has been cut, 
150 ft. below all previous work, at the 
1,650 level of the Gover shaft. The 
orebody is promising and has a strong 
rake to the south. 

Preparations for hydraulic mining 
operations on the Berke-Hopkins prop- 
erty, in the Scales district, are pro- 
gressing. The ditch is being repaired 
and 2,000 ft. of water pipe is being 
laid. Driving of tunnels to facilitate 
mining is making good headway, and 
improvement of the water supply for 
the monitors is to be made. 

Forest—The Mugwamp Mines Co., 
operating a gravel mine near Forest, 
Sierra County, has resumed operations. 
Tunnels and gangways are being re- 
paired and preparations made for ex- 
tensive operations. 


Yreka—A contract has been let for 
the construction of an 800-ft. crosscut 
in the Granite mine, on Humbug Moun- 
tain. This is one of the oldest proper- 
ties in Siskiyou County. It was recently 
acquired by the Garrett interests. 


Washington—A stamp mill is to be 
erected on the Eagle Bird mine, five 
miles from Washington, in Nevada 
County, which is being opened by 
Bakersfield capitalists under the super- 
intendency of J. H. Harris. The prop- 
erty has been idle for nearly ten years, 
and the flumes and ditches bringing 
water to the mine were in bad condi- 
tion when repairs were begun about six 
months ago. The mine is to be un- 
watered. 


Turlock—The Don Pedro dam, on the 
Tuolumne River, 35 miles east of Tur- 
iock, will be finished in January, 1923. 
The building of the dam, which is one 
of the largest structures of its sort in 
the world—283 ft. high, 1,000 ft. long, 
and retaining 275,000 acre-feet of water 
—constitutes a record in construction, 
as ground for it was first broken in 
May, 1921. 


Grass Valley—All of the large mines 
in the district report a labor shortage, 
but operations are proceeding at the 
customary rate. The Empire is milling 
approximately 10,000 tons per month, 
the North Star a somewhat larger ton- 
nage. 


MONTANA 
Phosphate Deposit To Be Developed 


Phillipsburg—The Phosphate Prod- 
ucts Co., organized by Spokane cap- 
italists, has acquired large phosphate 
deposits near here. According to J. H. 
Wells the beds are 24 miles in length 
and 30 ft. thick. The rock is a combina- 
tion of lime and phosphate which only 
requires crushing to make it available 
as fertilizer. It can be laid down in the 
farming districts of Washington for $15 
per ton in car lots. Trial orders are 
booked, but cannot be shipped until the 
shortage of railroad cars is relieved. 
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Martina—Tacoma people have taken 
a five-year bond and lease on the old 
San Martina gold properties. They have 
a crew at work clearing out the tunnels 
and rearranging the machinery. The 
property is equipped with a five-stamp 
mill, a crusher, and a rod mill capable 
of crushing 33 tons per hour to 40 
mesh. Power is derived from a water 
wheel under a 300-ft. head. It is the 
intention of the lessors to put in plates 
to save the free gold and concentrators 
and a flotation machine to recover some 
of the values in the tailings. Clinton 
Ericson is in charge. 


NEVADA 


Tonopah Extension May Operate West 
Tonopah—New Vein at Round 
Mountain 


Tonopah — Bullion shipments from 
Tonopah for the first fifteen days of 
October were as follows: Tonopah Bel- 
mont, $80,600; West End, $68,000; 
Tonopah Extension, $76,500; Tonopah 
Mining, $55,000. These compare favor- 
ably with shipments of the companies 
named during the corresponding period 
in September. 

It is reported that the Tonopah Ex- 
tension is to take over and operate the 
West Tonopah mine, which is situated 
to the southwest of the Tonopah Exten- 
sion ground. The West Tonopah had 
encouraging showings when forced to 
suspend operations on account of flood- 
ing. The flood water is to be drained 
through the McCane shaft workings of 
the Tonopah Extension, where pumps 
having a capacity of 1,200-gal. per 
minute have recently been installed. 

Manhattan—The White Caps mine is 
said to be shipping about $30,000 in 
gold bullion per month. Mine condi- 
tions are good. 

The Manhattan Consolidated mill, 
with a daily capacity of fifty tons, may 
be completed within ninety days. The 
company claims to have one million dol- 
lars’ worth of ore blocked out, the aver- 
age grade not being stated. Leasers 
are active in many parts of the district, 
with fair results. 


Goldfield—No new discoveries of im- 
portance have been reported from this 
district. Lease operations are normal, 
with fifty men working lease blocks in 
the ground of the Goldfield Consoli- 
dated. 


Round Mountain—The Round Moun- 
tain Mining Co. several months ago un- 
covered a vein during placer hydraulic 
operations, but was unable to do any 
work on it until recently. The vein 
has now been uncovered for 200 ft. 
along the strike and shows a width of 
8 to 20 ft. of ledge matter, containing 
some gold. A shaft 37 ft. deep is said 
to show 8 ft. of $25 ore, with no hang- 
ing wall in sight. 

Goldfield—Recent developments in 
the Silver Pick lease are said to be en- 
couraging. Shipments are to be re- 
sumed. The ore is being followed to 
the north on the intermediate level, and 
a winze from this level has been in good 
ore for 15 ft. The foot-wall crosscut 
shows no change. 
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IDAHO 


Cyanide Gold Mining Co. Is Completing 
Mill—Morning Orebody Is Expected 
To Be Good at 2,450 Ft. 


Port Hill—The International Molyb- 
denum Co., recently organized, has 
started work on its property. Strong 
showings of molybdenum ore are ex- 
posed on the surface. The vein will be 
explored by a crosscut tunnel which 
will cut the vein at a depth of 800 ft. 


Mackay—On Oct. 1 leases on the 
Idaho Metals Co. were renewed ana 
new leases were let. The leasing system 
started last year has resulted satisfac- 
torily. Receipts from ores’ shipped 
during the year ended Sept. 30 aggre- 
gated $134,371, and net profits to the 
company totaled $74,819. 


Mullan—At the Morning mine, owned 
by the Federal Mining & Smelting Co., 
a contract to sink the main shaft 200 
ft., or to the 2,450 level, is finished, 
and preparation is being made to cross- 
cut to the vein, which should be reached 
in about 80 ft. Another contract will 
be let to sink 200 ft. further, making 
the total depth below the apex of the 
vein about 4,000 ft. The continuance 
of the great Morning orebody at depth 
is exploding a geologic theory advanced 
within the past year that it would not 
persist at depth. 

Mullan men have secured control of 
the Broken Hill property, situated in 
Sanders County, Mont., near the Idaho 
line. The limited development has dis- 
closed a remarkable showing of lead- 
silver ore, and also a parallel vein 
containing high-grade zine ore. The 
first vein has been exposed for 2,000 
ft. on the surface and is said to average 
6 oz. silver and 8 per cent lead. A con- 
tract has been let for driving a tunnel 
that will cut the vein 150 ft. deep. 
D. E. Keys, is manager. 

Hight carloads of lead-silver concen- 
trates have been produced by the Success 
Mining Co. since milling was resumed 
a few months ago. Three have been 
settled for by a smelter, three are in 
transit, and two are in the bins. The 
net returns on the first three carloads 
was $11,042. 

The Cedar Creek Mining Co., in the 
Summit district, has connected the No. 
2 and No. 3 levels. A drift will be 
extended on ore and a shaft sunk on 
the No. 3 level. A sawmill has been 
installed to produce lumber for a bunk 
house that will shelter twenty-five men. 

The two-compartment incline shaft 
being sunk by the Iron Blossom Mining 
Co. has reached 300 ft., where lateral 
exploration of the vein will be started. 
The shaft was sunk 85 ft. in September 
and 95 ft. in August at a cost of $20 
a foot. 


Adair—Alexander Leggat has been 
appointed manager and superintendent 
of the Richmond Mining, Milling & 
Reduction Co. Though he has announced 
no definite policy, it is believed that he 
will commence immediately to unwater 
the shaft and advance the crosscut on 
the 500 level, which should reach the 
vein in 80 to 100 ft. 
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UTAH 


Branch Line to Iron-ore Deposits 
Authorized—Chief Con. Gets 
Eureka Hill 


Salt Lake City—A certificate of con- 
venience and necessity has been granted 
the Los Angeles & Salt Lake railroad 
by the Interstate Commerce Commis- 
sion, authorizing it to build a 32-mile 
branch line from Lund, on its main 
line, to Cedar City, in Iron County, 
Utah. The road will make possible 
the building up of a large territory 
which has been held back through lack 
of transportation facilities. With the 
exception of the main line of the Los 
Angeles, there is no railroad within 
70 miles of the proposed branch. The 
iron deposits in the neighborhood of 
Iron Springs on the proposed line, 22 
miles from Lund, are extensive. A 
new steel corporation proposes to build 
blast furnaces in Utah, probably along 
the shores of Utah Lake, to exploit 
the iron deposits of southern Utah, and 
for the success of this project con- 
venient access to the iron deposits is 
necessary. The estimated cost of the 
new line, exclusive of equipment, is 
$798,301. 

The Bingham-Galena Mining Co.— 
made notorious through its dealings 
with George Graham Rice and now 
operating in Park City—has through 
amendment to its articles of incorpora- 
tion changed its incorporated name to 
the Park-Bingham Mining Co., and has 
reduced its capitalization from $1,000,- 
000, divided into 4,000,000 shares of a 
par value of 25c., to $200,000 divided 
into 1,000,000 shares of a par value of 
10ce. 

Articles of incorporation of the Utah 
Sulphur & Refining Co. have been filed. 
Capitalization of $1,000,000. The incor- 
porators are R. J. Kitteridge, C. E. 
Atwood, J. C. Hanson, Charles Daniels, 
N. M. Percy, Jacob Karlen Jr., and 
M. P. Morrissey. 


Park City—Shipments for the week 
ended Oct. 21 amounted to 3,717 tons, 
compared with 4,880 the week preced- 
ing. Shippers were: Ontario, 1,289 
tons; Park-Utah, 1,204; Silver King 
Coalition, 854; Judge & Park City M. 
& S., 569 tons. 


Bingham—Shipments, not including 
ores from the Utah Copper and Utah 
Consolidated, amounted to 88 cars last 
week, as compared with 83 cars the 
week preceding. Shippers were: United 
States, 48 cars; Utah Apex, 26; Bing- 
ham Mines, 7; Montana Bingham, 7. 

Eureka — Tintic shipments for the 
week ended Oct. 21 amount to 139 cars. 
The Chief Consolidated, in addition to 
its ore shipments, sent 13 cars of lime- 
stone to the market. Shippers were: 
Chief Consolidated, 57 cars; Tintic 
Standard, 32; Dragon, 12; Eagle & 
Blue Bell, 9; Colorado, 8; Victoria, 7; 
Iron Blossom, 5; Swansea, 3; Mam- 
moth, 2; Centennial-Eureka, 1; Sun- 
beam, 1; Bullion Beck, 1; American 
Star, 1. At the Grand Central, a face 
of good ore has been opened in a fis- 
sure which is being followed toward 
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the adjoining Plutus. The find is of 
especial interest, as it is of importance 
to both properties. The Plutus, like 
the Grand Central, is controlled by the 
Chief Consolidated interests. The Chief 
has recently gained control of the 
Gemini, Ridge & Vally, and Eureka 
mines, and now comes the news that 
control of the Eureka Hill also has 
been acquired. This places a large 
acreage in the center of the district 
under one management. The Eureka 
Hill, whose period of greatest activity 
was from 1877 to 1899, is accredited 
with a production of from $10,000,000 
to $15,000,000. The mine has been 
opened to a depth of 1,520 ft., and there 
are about 11 miles of workings. The 
shaft machinery will be overhauled, 
repairs made and operations will be 
carried under the leasing system that 
is in operation throughout the Chief 
properties. Cecil Fitch has been named 
as manager. 

The American Star, a recent acquisi- 
tion of the Bingham Mines Co. lying 
near the Eagle & Blue Bell and the 
Victoria, has followed its new ore for 
110 ft. in a horizontal direction and 
for about 90 ft. vertically. 

The Iron Blossom is producing some 
exceptionally high-grade ore. 

The Colorado is also shipping good 
ore. 

The Dragon Consolidated is shipping 
about 100 tons of fluxing iron ore daily, 
and lessees at the property are market- 
ing some gold-silver ore also. 


NEW MEXICO 
New Find in Bonney Mine 


Lordsburg—The Anita Copper Co. 
shipped a car of siliceous lead-silver 
ore to the El Paso smelter on Oct. 24. 
Drifting on the big vein is being pushed 
both east and west. 

Since Aug. 15 J. L. Wells has shipped 
thirteen cars of ore from the dumps 
of the old Viola mine. This ore aver- 
aged 10 oz. silver. The work of un- 
watering the mine has started, a 6-in. 
pump having been installed in the main 
shaft, which is 350 ft. deep. 

A 16-ft. crosscut on the 275 level 
from No. 1 shaft of the Bonney mine 
cut the red oxide vein opened on the 
200 level by Shollie & Reynolds, lessees. 
This vein is 4 ft. wide where cut and 
parallels the main sulphide vein on the 
south side. Samples run $35 in gold 
and silver, and the average is said to be 
8 per cent copper. 


Steins—Ore shipments for the month 
of December amounted to 240 tons of 
siliceous silver ores from the Volcano 
mine to the El Paso smelter. 


Silver City —The Grant County Min- 
ing Co., capitalized for $50,000, is work- 
ing the Houston-Thomas mine, at Pinos 
Altus, under lease. Production is re- 
ported to be 125 tons of ore daily. 
This is hauled to Silver City for ship- 
ment to the El Paso smelter. George 
P. Goodier, Jr., F. J. Chamberlain, and 
Claude H. Thomas, all of Denver, are 
interested, with D. B. Goodier as local 
representative. 





ALABAMA 


Birmingham Iron Furnaces Accumulate 
Stocks of Pig 


By GEORGE HUNTINGTON CLARK 


Birmingham—Iron production in Ala- 
bama during the first half of October 
remained at substantially the same rate 
as during the preceding month, the two 
furnaces blown out for necessary re- 
pairs being replaced by the firing of 
two new stacks, making a present total 
of twenty-two, of which number seven 
are running on basic, fourteen on foun- 
dry iron, and one on special. 

Owing to acute car shortage, of the 
203,664 tons of pig iron produced in 
September, 39,807 tons was added to 
yard stock, which on Oct. 1 had 
amounted to a total for the state of 
111,816 tons. 

One specific cause of this car short- 
age is the fact that there are thirty-two 
more coal mines in operation this year 
than last, or a total for 1922 of 310 ac- 
tive operating coal mines, as against 278 
in 1921. The estimated output of this 
Alabama group of coal mines for the 
first nine months of the present year is 
11,125,000 tons. 

A study of the non-metallic resources 
of Alabama and the South is engaging 
the attention of the corps of the Birm- 
ingham-Tuscaloosa experiment station 
of the Bureau of Mines. Alabama and 
many of the surrounding states are 
rich in such minerals as_ barytes, 
bauxite, cement materials, clays, dolo- 
mite, fuller’s earth, g’ass sands, graph- 
ite, lime, mica, mineral pigments and 
fillers, phosphate rock, silica, stone, 
tale and soapstone. Unfortunately the 
production of the non-meta!liferous 
minerals has been largely in the hands 
of small producers, who either through 
lack of capital or of experience hesitate 
to expand their operations to increase 
output and improve the character of 
their products. 


MICHIGAN 


Ahmeek Stamps Richest “Rock” in His- 
tory—Winona to Unwater Shaft 


Houghton — Ahmeek continues to 
stamp rich “rock,” averaging 30 lb. to 
the ton, the highest yield in the history 
of the mine. Most of the rock is com- 
ing from No. 2 shaft, the bottom open- 
ings of which are in highly mineralized 
ground. This is the deepest of the 
Ahmeek shafts, and is the one in which 
the greatest amount of opening work 
has been done in the last few years. 
Continuation of the rich mineralization 
in Ahmeek at depth is regarded as dis- 
tinctly favorable to the future of this 
property. 

Mohawk now is operating only two 
shafts, Nos. 4 and 6. Loss of men dur- 
ing the latter part of the summer neces- 
sitated the closing of No. 1 shaft a few 
weeks ago, and No. 5 has now been 
closed. This will make for greater effi- 
ciency in Nos. 4 and 6, but production 
probably will not reach 1,000,000 lb. a 
month again until labor conditions 
greatly improve. Refined output at 


present is approximately 750,000 lb. 
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Seneca is rushing work on railroad 
construction to connect its shafts with 
the Mineral Range railroad, which will 
serve the mine when regular produc- 
tion is started at the stamp mill at 
Point Mills. Connection with that plant 
will cut Seneca’s haul to 15 miles, as 
compared with 40 at present, to the 
Baltic mill, to which shipments are made 
from time to time. Owing to the long 
haul at present, Seneca rock selection is 
keener than it will be to its own mill. 

At the Winona, where exploratory 
work is to be resumed, the skip is in 
operation at No. 2 King Philip shaft, 
and an examination of the underground 
workings will determine whether a 
pump or bailer will be used for un- 
watering. The vein at the 12th level 
and below is considered promising, and 
it is likely the first work will be done 
there. 

Electrical equipment has arrived for 
the reclamation plant under construc- 
tion for Calumet & Hecla, at the Tama- 
rack conglomerate sands, and it is pos- 
sible it will be installed before spring. 
Completion of the entire project, how- 
ever, is not looked for until 1924. 


Marquette Range 


Cleveland-Cliffs Company Will Treat 
Timbers—Freight Rates Decreased 


By W. H. NEWETT 


Ncgaunee—A plant for the treatment 
of mine timbers with a 43 per cent solu- 
tion of zine chloride is being installed 
at the Athens mine of the Cleveland- 
Cliffs Iron Co. The equipment consists 
of two large steel tanks, with steam 
pipes fitted in the bottom to heat the 
solution. The timber will be permitted 
to-remain in the solution for twenty- 
four hours, with the steam turned on 
during the first ten hours of this period. 
Cnly main level timbers will be treated 
at present. The Worden-Allen Co., of 
Milwaukee, has steel on the ground for 
the two new permanent stocking trestles 
te be erected at the Athens. The con- 
crete foundations are almost completed, 
with the reinforcing bars in position. 
The trestles wi!l be similar to those at 
the Negaunee mine, although a trifle 
heavier, and will have a_ stocking 
capacity of 280,000 tons of iron ore. 

All ore has been shipped from the 
surface of the Rolling Mill mine of 
Clement K. Quinn & Co., and all that 
is being hoisted is being sent to the 
docks. It is certain that the mine will 
be worked without interruption through- 
out the winter months. The Maas, 
Athens, and Negaunee inines have con- 
siderable ore that will have to be car- 
ried over another season. 


Ishpeming—The movement of iron 
ore from the Marquette Range was quite 
brisk during October, and most of the 
snovels are still at work loading from 
the stockpiles. There is considerable 
ore in stock, however, only a very few 
of the mines having cleaned up their 
stockpiles. Some moved only a few 
thousand tons from the surface piles. 
The ore movement to date is far ahead 
of 1921, when very little was sent for- 
ward to the docks, and much of the 
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ore at the mines was sent up from 
underground during that year. There 
is.stocking space at all of the prop- 
erties, and it is believed that all mines 
now working, with the exception of the 
open pits, will be worked during the 
winter months. The Interstate Com- 
merce Commission has ordered a reduc- 
tion in iron-ore rates from Ishpeming 
and Negaunee to Marquette of 4c. per 
ton, the new rate being 64c., as against 
68c. The new rate also applies to 
Menominee range mines shipping to 
Escanaba. Gogebic range ore is now 
being carried to Ashland, Wis., for 82c., 
compared with 91c. No reduction was 
granted the Minnesota mines. 


JOPLIN-MIAMI DISTRICT 
Shipments of Concentrate Increase 


Miami—Better car service supplied 
by the railroads has stimulated ore 
buying, zine selling for $40 on an aver- 
age and lead remaining at $85. Pre- 
mium zine in some cases brought as 
much as $42, but some of the cheaper 
grades went as low as $36. The outlook 
in general is bright. The report for the 
third week in October follows: 


OKLAHOMA MINES Zine, 

Mine Pounds 
PEE, se Sa in ee ie aml h ae 87,020 
INN cis aS su Rae BEA ide AO bE OO 198,610 
REPENS PMN oyck onc Graca- deem eel 126,360 
MOHEES -EEEOWPEG. Shchs oe vk owe ee elaleret 155,210 
PROT. sc 6, sia s ia -soa tg wae ete ieee ® 156,310 
RENNES 5. Goo Ya eis eras ke teolete RS 88,830 
RP 235 doc kW dee oe, 6 SR oes 78,130 
Commonwealth No. 1.65.05... 195,210 
DO NNN als otis to apes 4 Riis aay wreec 192,620 
DOKGtiry TAT ok 8 estes eres ches 108,110 
RENNES ois ids 5. alone ais Save eka 134,800 
MTR. chsh o ooc: sow hidiele a arb ee wee 88,070 
OUTED, oso 6 Sess sw SA ole ad 106,830 
RD oo oe wt Owe a eee eae 291,480 
BEET III © ook 5 6 iw ks oe eee aes 349,130 
PUTED  sik kare b TRO ee ea ees 87,760 
RR oc Biu oh aIS Ste ee Tee ae Sale 223,480 
a es eee eae ee ee 1,169,080 
meee Me CRORE. occeo i wince eae 87,830 
PRIN tN Sites og te hig era ately 129,110 
MRE en ae 56g wa a 64,550 
Rtas SCID. DER. Be cca Sis a Sas eco ale 64,680 
PON 5 aries aster ah Pe Bins, wal 697,810 
MUA ig Se och ths Rohe oleh ake 123,730 
PMI “ASPEN oes Si es oo ada gale 204,790 
ON 5 ois ek lx one ie ois G5 ee A 349,330 
Se, SL ee ee ee 86,040 
Ln eRe ener a irene eae ae, ener 1,016,310 
RI oa cdiias by cal ifr, Wisi salem: Sa, ore ae 79,840 
WIOORS osc 55 ok so a OS bw) aero 87,770 
WO a gS hin cp ares -cwecoralal ar wne ait 87,110 
Robinson & Harvey. .....2 6.45. 288,340 
RO ENE ot ena calel 6: Sod-o Wis le eave wince 224,620 
NNN oh ac Lio ctccia Ea Wal oe UR orckian g ae 239.980 
SOE BOO dn ne tiv week eoe se 107,290 
RIECTWTEOES oi eae tees ce sews 523,510 
OS I Ok iis a es epee aes 64,870 
IN so ch le ig araiip: o's Rta td Sol PR eved 129.320 
IEEE + 5 Sa Ga eh we eee 2 355,300 
uN NENEL i 2a acl. wx cl srs ae are tail slamacata 23,010 
RAE RM URNRNOSE: «55's. ocbra. wie % 0.6 ww 0 72,120 
A Pe een a, ae 589,350 
5s eres ac OR aE ea bed 10,391,610 
PRIN 5 OSs ire 5 Ws SES aes $202,640 

KANSAS MINES 

RINE oe pias Kuda ei sceneye Rose eee 335,200 
Commonwealth No. 2........... 82,220 
SON CASE hcl nie aba eo eklens’s 172,260 
NI 6 a6 ose ra. as ib) oe apelin here 168,210 
TE x ou 60a Be a ee ee ee 168,210 
MR 6. Sie. 5 oS -aew nO Sale Ra ee ake 175,440 
DORI ND? OM Sc cchideom ane: wai bud calcd 150,530 
MEE oi Ska 8 cid deco we ere ace ste So kore 92,490 
TNR iv nisi! Ais we EEN ae BS 65,630 
SINUS 66.55 ee0 0 aoe foram wiahalee earn 89,620 
WER. ig tc cist Saeki a teeta ak se 297,370 
I ie ie tae AR Maan ae cin oad 1,631,020 
NIE POMS 645. Sos Givesccett bie bet Boe bc $26,960 


Statistics for the year to date follow: 
Zine, 649,255,000 lb.; value $9,977,174; 
lead, 149,049,730 lb.; value $5,500,450. 
For the week lead shipments totaled 
3.138,480 Ib. in Oklahoma and 582,650 
in Kansas. The respective values were 
$131,480 and $24,380. 
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THE MARKET REPORT 





Daily Prices of Metals 








“aot rehinety®” | = —_ Zine 

Oct. | Electrolytic | 99 Per Cent | Straita N.Y. | 8stL St. L 
26 =|13.50@13.625| 35.25 36.00 (6.50@6.60 |6.425@6.45| 7.00@7.10 
27 —-|13.50@13.625! 36.00 36 75 6.5C@6.75 6.425@6.45|) 7.00@7.10 
28 = |13.50@13.625, 36.00 36 75 6.50@6.75 |6.425@6.45| 7.05@7.10 

30 = |13.50@13.625, 36 625 37.375 16.50@6.75 |6.425@6.45; 7.10 

31 = |13.50@13.625! 36.25 37.00 6.50@6.75 6.45 7.10 

Nov.1  |13.50@13.625} 35.50 36.25 | 6.75 6.45 7.10 








*These prices correspond to the following quotations for copper delivered: Oct. 26th 
to Nov. 1 ine., 13.75 @13.875c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per Ib. 

Quotations for zinc are for ordinary Prime Western brands. Tin is quoted on the 
basis of spot American tin, 99 per cent grade, and spot Straits tin. Quotations for lead 
— _— obtained for common lead, and do not include grades on which a premium 
is asked. 

The quotations are arrived at by a committee consisting of the market editors of 
Engineering and Mining Journal-Press and a special representative of the Federal bureaus 
in Washington which are interested in the mining industries. 
































London 
Se Tin | Lead Zine 
O-t. Standard | Electo- ae 
__ Spot, 3M_| lytic | Spot | 3M _Spot_| 3M _|_ Spot 3M _ 
26 623 | 633 703 | 1773 178} 27 253 37% 36 
27 623 632 702 1804 1814 263 25 37 353 
30 | 633 63% | 70% 1843 185 | 264 | 25 37 | 35 
31 | 63 | 63% | 704 184 1844 | 26% | 252 373 35% 
Nov. | | 623 | 633 70% | 1804 1802 26 | 242 372 | 353 
‘The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb 
Silver and Sterling Exchange 
| Sterling | —————— Gilver Sterling testcase ae 
| Exchange | New York New York Oct. |Exchange |New York ; New York 
Oct. | “Checks” | Domestic , Foreign | London ' “Checks” | Domestic Foreign London 
Origin Origin Origin Origin 
26 | 4.433 | 99% | O67 | 34¥e || 30| 4.453 | 99% | 67k | 3435 
27 | 4.454 | 998 | 673 34t° || 31.| 4.454 | 998 | 67 | 338% 
28 | 4.457 | 992 | 67% 343 Nov.l 4.452 994 | 67 3348 





troy ounce of bar silver, 999 fine. 
sterling silver, 925 fine. 
noon. 


New York quotations are as reported by Handy & Harman and are in cents per 
London quotations are in pence per troy ounce of 
Sterling quotations represent the demand market in the fore- 
Cables command one-quarter of a cent premium. 
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Metal Markets 
New York, Nov. 1, 1922 


The week has been fairly quiet as 
regards volume of sales, though prices 
have generally held firm. 


Copper 


There is more difference of opinion as 
to the price of copper this week than of 
any of the other metals. Several pro- 
ducers are holding to the 133c. delivered 
level, and have sold several thousand 
tons at that price, even where the 
freight rate is slightly less than normal 
in some instances. The 13%c. business 
has been greater than last week, and 
one producer reports that the 13.75c- 
copper seems to have been pretty well 





cleaned up. On the other hand, several 
producers report sales at  13.75c. 
throughout the week and one said it was 
difficult to book business even at that 
level. The larger consumers around 
New York also report no difficulty in 
getting copper at the lower price. Most 
of the metal sold has been for Novem- 
ber-December-January delivery, though 
there is no quotable difference in the 
price of copper for November shipment 
from that for shipment in the first 
quarter of the new year. Consumption 
continues excellent, but there are indi- 
cations that consumers are fairly well 
supplied with copper for the remainder 
of the year, and that the demand from 
now on will be largely confined to first- 
. quarter shipment or delivery. The de- 


Average Metal Prices for October 
Copper: 


New York Electrolytic...... 13.632 

London Standard .......... 62.773 

London Electrolytic ........ 70.693 
Lead: 

NGS NOON issue ane sctes 6.530 

Se, AMMO oor tehesiacwwaas 6.338 

RMD <6 Ss sdanrucia twas cane 25.551 
Silver: 

New York, foreign........ 68.015 

New York, domestic........ 99.250 

MON sae. Sivan cisd enue aie 34-498 

Sterling Exchange ......... 443.583 
Zine: 

BaUE WINE 5, ae arerac ak oe ave, ad 6.840 

iGEM. 5d) cle dea oa cain eeerarera 34.528 
Tin: 

CG CONG a o50ag 05. 5k Saintes 33.935 

RN) Swed cn dou whee Beko 34.600 

GEES < 2.'s tn cosinenslinegeine 170.563 
PREM aa: cilia Salam ticsiain e 3 6.905 
I 0 iss art 424036 6am 72.560 
PGI oc ai de cicero ow Sede waco 109.440 


sire is general, of course, to make year- 
end inventories as small as possible. 

Export business has been about on 
the scale of last week at prices at or 
slightly below 14c., c.if. A feature of 
the export market has been the ratifica- 
tion of agreements between the Nichols 
Copper Co. and certain foreign interests 
whereby the Nichols company will ac- 
tively compete for business in the for- 
eign market. This competition with 
the Copper Export Association and 
ether selling interests has already been 
evident. 


Lead 


The official contract price of the 
American Smelting & Refining Co. was 
advanced today, Nov. 1, from 6.50 to 
6.75¢e., New York. 

The market has been quiet and 
largely confined to sales on the St. 
Louis basis. Although demand in the 
East has not been great, producers are 
not yet supplied with sufficient metal to 
take care of all inquiries, and consider- 
able premiums have therefore been 
realized on lead for November or early 
December delivery. As some producers 
will open their books for December de- 
liveries this week, supplies may be 
somewhat freer. The New York price 
for actual business, aside from A. S. 
& R. sales, varied from 6.60 to 6.75c., 
until today, though some prices higher 
than this were heard. Most of the St. 
Louis orders were booked on either a 
6.425 or 6.45c. basis, though occasional 
carloads have been sold up to 6.50c. 


Zinc 
The market has advanced and is now 
strong at 7.10c., East St. Louis, for 
prompt shipment. Forward metal is 
cheaper, and can be obtained for Te- 
with delivery in the first quarter of 
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next year. A feature of last week’s 
business was the sale of zinc to Europe, 
where the shortage of metal is as acute 
as in this country. Several thousand 
tons were sold for export. The move- 
ment abroad is a natural one, in view 
of the universal difficulty in increasing 
production, and should help to prevent 
a runaway market in Europe. Produc- 
tion is not expected to increase in the 
United States before next year, while 
consumption, both here and in the 
foreign market, is expected to continue 
at near its present rate. High-grade 
zine is being sold at 8c. per lb., with 
30c. per 100 lb. freight allowed. Busi- 
ness in this class of metal has been 
excellent. 
Tin 

The marked advance in the London 
market, which is reported to be engi- 
neered by the Ricard interests, con- 
tinued most of the week, though the 
price fell back today. At the advanced 
prices, demand from consumers here is 
practically non-existent, and they are 
expecting materially lower prices again 
before they will be obliged to buy. The 
consensus of opinion in the trade seems 
to be that some recession is not unlikely, 
but that prices will not return to the 
level at which they were before the 
speculative movement began. Some 
electrolytic tin is being sold, at the same 
prices as asked for Straits. Tin for 
forward delivery has sold for the same 
price as spot. 

Arrivals of tin, in long tons: Oct. 
25th, China, 325; Liverpool, 25; 
Straits, 50; 27th, China, 25; Straits, 
400; London, 85; 30th, Liverpool, 100; 
Straits, 700; 31st, London, 25. Total 
for October, 5,603. Stocks and landing, 
2,859. 

Gold 


Gold in London: Oct. 26th, 92s. 10d.; 
27th, 92s. 8d.; 30th, 92s. 5d.; 31st, 92s. 
6d.; Nov. 1st, 92s. 5d. 


Foreign Exchange 


On Tuesday, Oct. 31, francs were 
7.06c.; lire, 4.15c.; marks, 0.028c.; and 
Canadian dollars, @ per cent premium. 
Several million dollars in gold has 
been sent to Montreal, the premium on 
Canadian money having reached the 
gold-shipment point. 


Silver 
The market continues quiet but 
steady, with only moderate business. 
Silver for San Francisco delivery sell- 
ing at approximately the same as that 
for New York delivery. 
Mexican Dollars—Oct. 26th, 513; 
27th, 518; 28th, 513; 30th, 518; 31st, 
513; Nov. 1st, 51ic. 


Other Metals 


Quotations cover large wholesale lots, f.o.b. 
New York, unless otherwise specified. 


Aluminum—General market for 99 
per cent grade, about 20@21c. per Ib. 
Antimony — Chinese and Japanese 
brands, 62@6ic., quiet. W.C. C., 7@ 
74c. Cookson’s “C” grade, spot, 9c. 


Chinese needle antimony, lump, nom- 
*1al, 4.50c. per lb. Standard powdered 
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needle antimony (200 mesh), nominal 
at 5ic. per lb. White antimony oxide, 
Chinese, guaranteed 99 per cent Sb.0:;, 
6.75@7c. 

Bismuth—$2.45 per lb. 

Cadmium—$1.15 per lb. 

Cobalt—Metal, $3@$3.25 per 
black oxide, $2 per lb. in bbls. 

Iridium—$240@$275 per oz. 

Magnesium—Sticks, 13 in., 99.9 per 
cent, $1.25 per lb. 

‘Molybdenum Metal—In rod or wire 
form, 99.9 per cent pure, $32@$40 per 
lb., according to gage. Powder, 95 per 
cent, $2.50@$3.50 per lb. 

Monel Metal— Shot, 32¢.; blocks, 
32c. per lb., f.o.b. Bayonne, N. J. 

Nickel—Standard market, ingot and 
shot, 36c.; electrolytic, 39c. Outside 
market quiet at 32@34c. per lb. 

Osmium—$60@$70 per oz., Los An- 
geles. Strong. 

Palladium—$52@$55 per oz. 

Platinum—$108 per oz. 

Quicksilver—$72 per 75-Ib. flask. San 
Francisco wires $70.80. 

*Rhodium—$100@$115 per troy oz. 

‘Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $1.90 per Ib. 

*Tellurium—$2.50 per lb. 

*Thallium Metal—Ingot, 99 per cent 
pure, $8 per lb. 

*Tungsten Metal—Powder, 97 to 98 
per cent, 75¢c.@$1.05 per lb. contained 
tungsten. 


iD.3 


Metallic Ores 


Chrome Ore—Indian chrome ore at 
$18 per ton, c.if. Atlantic ports. Rho- 
desian and New Caledonian, $23 and 
$25 per ton. Market quiet. 

Iron Ore—Lake Superior ores, per 
long ton, Lower Lake ports: Old Range 
bessemer, 55 per cent iron, $5.95; Me- 
sabi bessemer, 55 per cent iron, $5.70; 
Old Range non-bessemer, 513% per cent 
iron, $5.20; Mesabi non-bessemer, 513 
per cent iron, $5.05. 


Magnetite Ore—F.o.b. Port Henry, 
N. Y.: Old bed 21 furnace, $5 per 
long ton; old bed concentrates, 63 per 
cent, $5.25; Harmony, cobbed, 63 per 
cent, $5.25; new bed low phosphorus, 
65 per cent, $7.50. 


Manganese Ore—29c. per long ton 
unit, seaport, plus duty; equivalent to 
about 45c. Chemical ore, $70@$75 per 
gross ton. 

Molybdenum Ore—50@55c. per lb. of 
MoS, for 85 per cent MoS, concentrates, 
plus duty; equivalent to 80@85c. per Ib. 

Tantalum Ore—Hand-sorted ore, 70 
per cent combined columbite-tantalite, 
40c. per lb., South Dakota. 

"Titanium Ores—Ilmenite, 52 per 
cent TiO,, 13@2c. per lb. for ore. Ru- 
tile, 96 per cent TiO., 10c. per lb. for 
ore, with concessions on large lots or 
contracts. 

Tungsten Ore—Chinese ore, 
@$8 per long ton unit of WO.. 


$7.50 





1Price furnished by Foote Mineral Co., 
Philadelphia, Pa. 
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Uranium Ore (Carnotite)—Ore con- 
taining from 2 to 2% per cent U:O,, 
$3.50 per lb. of contained U:0s. 


Vanadium Ore—No quotation. —Re- 
cently $1 per lb. of V.0; content. 
Zircon — Zirconium silicate, f.o.b. 


Pablo, Fla., 44@138c. per lb. 


Zinc and Lead Ore Markets 


Joplin, Mo., Oct. 28.—Zinc blende, 
per ton, high, $43.10; basis 60 per cent 
zinc, premium, $44@$45; Prime West- 
ern, $42.50@$43.50; fines and slimes, 
$40@$36; average settling price, all 
grades of blende, $39.12; calamine, basis 
40 per cent zinc, $22@$23 per ton. 

Lead, high, $87.90; basis 80 per cent 
lead, $87.50; average settling price, all 
grades of lead, $84.06 per ton. 

Shipments for the week. Blende, 
8,031; calamine, 119; lead, 2,499 tons. 
Value, all ores the week, $522,470. 

Shipments for ten months: Blende, 
367,281; calamine, 1,609; lead, 74,482 
tons. Values, all ores ten months, 
$16,976,040. 

Purchases during October were ap- 
proximately 16,000 tons over the ship- 
ments. Sellers held out until late today 
for $45 basis, and that was quoted on 
premium grades, with Prime Western 
grades $42.50@$43.50. Forty-eight 
more cars were supplied this week than 
last, and promises are received of 
further relief of the shortage of cars 
for ore shipments. 


Platteville, Wis., Oct. 28.—Blende, 
basis 60 per cent zinc, $46.50 per ton. 
Lead, basis 80 per cent lead, $90 per 
ton. Shipments for the week: Blende, 
3,529; lead ore, 29 tons. Shipments for 
the year: Blende, 20,028; lead, 1,349 
tons. Shipped during the week to 
separating plants, 1,184 tons blende. 


Non-Metallic Minerals 


Asbestos—No. 1 crude, $600@$700; 
No. 2, $300@$375; long spinning fiber, 
$200@$250; magnesia and compressed 
sheet fiber, $175@$200; shingle stock, 
$60@$90; paper stock, $27.50@$37.50; 
cement stock, $15@$18; shorts, $7.50@ 
$12, all per short ton, f.o.b. mines, 
Quebec. 


Rhodesian No. 1. crude, $450; No. 2, 
$275, cif. New York. 


Producers report increased demand 
for short fibers, with slight betterment 
in price. Long fibers moving better 
than at any time since the spring of 
1921. Car shortage felt severely. 

Barytes—Crude, $8@$8.50 per ton, 
f.o.b., mines; $14, f.o.b. seaboard, New 
York. Ground, off color, $13@$14; 
white, $16@$17, f.o.b. plant. Prime 
white floated, $22@$25 per ton, St. 
Louis. 


Market improved; consumers’ stocks 


low owing to railroad strike and 
embargo. 
Bauxite—American, crushed and 


dried, $6@$9 per gross ton; pulverized 
and dried, $12@$14 per gross ton; 


- ealeined, $22@$25 per gross ton, all 


f.o.b. shipping points. Foreign bauxite 
offered at $5@$8 per metric ton, c.i-f. 
Atlantic ports, depending upon grade. 
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Borax—Granulated and refined, crys- 
tals or powdered, in bags, carloads, 5ic. 
per lb.; in bbls., 54c. Borie acid, 11c. 

Chalk—English, extra light, 5c. Do- 
mestic light, 44@4ic.; heavy, 34@3%c. 
per lb., all f.o.b. New York. 

China Clay (Kaolin)—Crude, $6@ 
$8; washed, $8@$9; powdered, $12@ 
$20; bags extra, per net ton, f.o.b. 
mines, Georgia; powdered clay, $14@ 
$20, f.o.b. Virginia points. Imported 
lump, $14@$20, f.o.b. American ports; 
powdered, $40@$45, f.o.b., New York. 
1A grade, refined, $13.50@$15 per ton, 
Delaware. 


Emery — Turkish and Greek manu- 
factured emery, 6@8c. per lb. Ameri- 
can, 33@53c. Inferior grades, 33c., f.o.b. 
New England points. Fair demand. 


Feldspar— No. 1. pottery grade, 
$6.50@$7.50 per long ton; No. 2, 
$4@$5.50; f.o.b. North Carolina points. 
No. 1, $7.50; No. 2, $6.50, f.0.b. Con- 
necticut points. No. 1, Canadian, $20 
per net ton, f.o.b. mills. 

Market good in U. S., fair in Canada. 
Southern grinders unable to supply 
their mills. 

Fluorspar — Fluxing gravel, 85 per 
cent CaF, and not over 5 per cent 
silica, $21.50, f.o.b. mines; not over 6 
per cent silica, $21; 80 per cent grade, 
not over 5 per cent silica, $20; ground 
acid grade, $45 in bulk; ground enamel- 
ing grade, $385 in bulk; packages, $4 
extra, all f.o.b. mines, Illinois. Market 
fairly active. 

Fuller’s Earth—16 to 30 mesh, $17 
per ton; 30 to 60 mesh, $20; 60 to 100 
mesh, $19; 100 mesh and finer, $10; 
f.o.b. Florida mines. 


Graphite—Ceylon lump, first quality, 
5@5ésc. per |lb.; chip, 4@44c.; dust, 34 
@33c. Mexican crude amorphous, 
$15@$35 plus duty f.o.b. New York. 


Gypsum—Crushed rock, $3 per ton 
in most states. Ground, $3.50@$4, 
f.o.b. shipping points. 

Kaolin—See China Clay. 


Limestone—Crushed, New York State 
shipping points, 4 in. and larger, $1.10 
@$1.35 per net ton. Agricultural lime- 
stone, $2.50@$3 net ton, f.o.b. eastern 
shipping points. 

Magnesite—$15 per ton for crude, 
$35@$37.50 for calcined magnesite, 
f.o.b. California points. Northwest 
American magnesite industry shut down. 


Mica—Domestic, No. 1 quality, 14x2 
in., 15¢. per Ib.; 2x2 in., 35c.; 2x3 in., 
80c.; 3x3 in., $1.20; 3x4 in., $1.60; 
3x5 in., $2; 4x6 in., $2.80; 6x6 in., $3.60, 
all per lb. f.o.b. North Carolina; 
thumb trimmed; 13 in. disks, 75c. per Ib. 

Scrap mica, $22 per ton delivered to 
New Hampshire mill; disk, 15@50c. 
per lb., Connecticut. Market dull 
because of surplus of small sizes occa- 
sioned by heavy demand for scrap. 
Miners in producing scrap get more or 
less sheet mica. 

‘Monazite—Minimum 6 _ per 
ThO., 6@8c. per Ib. 


Phosphate — 77 to 76 per cent tri- 
calcium phosphate, hard rock, $8 per 


cent 
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ton, f.o.b. Jacksonville; 77 to 76 per 
cent pebble grades, $7.50; 75 to 74 per 
cent pebble, $6; 70 per cent pebble, 
$4.50; 66 to 68 per cent pebble, $4.10, 
f.o.b. Tampa. Market dull. 

Pumice Stone—Imported lump, 3@ 
40c. per lb.; domestic lump, 5c.; ground, 
5@6c., all f.o.b. New York. 

Pyrites—In boulder form, $7 per 
long ton, f.o.b. Massachusetts; concen- 
trates, $9 per long ton. 

Silica—Glass sand, generally $1.75@ 
$2.50 per ton, f.o.b. shipping point; 
sand-blast material, $2.50@$5. Ground 
250 to 450 mesh, $17@$50, f.o.b. mills. 
Glass sand $5@$10, f.o.b. Massachu- 
setts. 

Sulphur—$16@$18 per ton for do- 
mestic, f.o.b. Texas and Louisiana 
mines; $18@$20 for export, f.a.s. New 
York. 

Tale—200 to 325 mesh, $14.75 per 
ton in carload lots, f.o.b. New York 
points; $7.50@$12 per ton depending 
upon fineness and color, f.o.b. Georgia 
points. Market fair. 

Tripoli—Once ground, rose and cream 
colored, $16@$22.50; white, $18@$25; 
double ground, r. and c., $17@$25; w., 
$19@$26; air-float, r. and c., $25@$30; 
w., $27.50@$32.50; super air-float, r. 
and c., $35@$40; w., $40@$45. All per 
short ton in 200-lb. burlap bags with 
paper liners, minimum ear, 30 tons, 
f.o.b. Missouri points. Market strong. 


Mineral Products 


Arsenious Oxide (white arsenic)— 
firm at 103@11c. per lb. 

Copper Sulphate — Large crystals, 
5.80c. per lb.; small, 5.70c. 

Sodium Nitrate—$2.25@$2.65 per 100 
lb., ex vessel Atlantic ports. 

Potassium Sulphate — Powder, do- 
mestic, $1 per unit, basis 90 per cent, 
f.o.b. New York. 

Sodium Sulphate—$25@$27 per ton, 
New York. 


Ferro-Alloys 


Ferrocerium—Per lb., $15@$20. 


Ferrochrome—1 to 2 per cent carbon, 
28c. per lb.; 4 to 6 per cent carbon, 
12@14c. per lb. 

Ferromanganese — Domestic, 78@82 
per cent, $101 per gross ton, f.o.b., 
furnace. Spiegeleisen, 19@21 per cent, 
$39, f.o.b. furnace; 16@19 per cent, $38. 

Ferromolybdenum—$2@$2.50 per Ib. 
of contained molybdenum for 50 to 55 
per cent grades. 

Ferrosilicon—10 to 15 per cent, $38 
@$40 per gross ton, f.o.b. works; 50 per 
cent, $70@$75; 75 per cent, $115@$120. 

Ferrotitanium—For 15 to 18 per cent 
material, $200@$225 per ton, f.o.b. Ni- 
agara Falls, N. Y. 

Ferrotungsten—85@95c. per lb. of 
contained W, f.o.b. works. Market ac- 
tive. More interest than in two years. 

Ferro-uranium—35 to 50 per cent 
U, $6 per lb. of U contained, f.o.b. 
works. 





*Price furnished by Foote Mineral Co., 
Philadelphia, Pa. 
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Ferrovanadium—$3.50@$4 per lb. of 
V contained, f.o.b. works. Market very 
active. 

Metal Products 


Copper Sheets— New York base. 
21.50c. per lb.; wire, 15.50@15.75c. net. 

Lead Sheets—F ull lead sheets, 9.50c.; 
cut lead sheets, 9.75c. in quantity, mill 
lots. 

Nickel Silver—29.25c. per lb., for 18 
per cent nickel Grade “A” sheets. 





Yellow Metal— Dimension sheets, 
19.50c.; rods, 16.50c. per lb. 
Zine Sheets—$9 per 100 Ilb., f.o.b. 


works. 
Refractories 


Bauxite Brick—$45@$50 minimum, 
per net ton, f.o.b. shipping point. 


Chrome Brick—$50@$55 per net ton, 
f.o.b. shipping point. 


Chrome Cement — $23 per net ton, 
f.o.b. shipping point. 

Firebrick—First quality, $48@$46 per 
M., Pennsylvania, Ohio, and Kentucky 
works; second quality, $39@$41. 

Magnesite Brick—9-in., straights- 
$75@$80 per net ton, f.o.b. works. 

Magnesite Cement—$50.50 per net 
ton, f.o.b. shipping points. 

Silica Brick—$45@$50 per M., Penn- 
sylvania; $53@$58 Indiana; $48@$50 
Alabama. 


1Zirkite—Powdered, $50@$60 per ton; 
brick, $100 per ton. 


The Iron Trade 


Pittsburgh, Oct. 31, 1922.—Production 
of steel ingots continues at about 
36,000,000 or 37,000,000 tons a year. 
The finished-steel markets as a whole 
are dull in point of tonnage turnover. 

It is significant of the easier steel 
supply that most rail mills are now 
rolling considerable tonnage against the 
large rail contracts recently booked, it 
having been stipulated in the contracts, 
which were secured because there was 
to be an advance in price from $46 
to $43 at the beginning of October, 
that deliveries should be distributed 
from time of contract to June 30, 1923. 
Another indication is the free offering 
of sheet bars, scarcity of which recently 
put the price to $40, though now they 
can be bought for $38 if not less. 

Premiums on bars, shapes, and plates 
have almost disappeared, though the 
general basis of 2.00c. is well held. 
Premiums in sheets are less common. 
Basis prices, for extended delivery, have 
not yielded in any finished-steel product. 


Connellsville Coke—After its sharp 
break, the market has softened a trifle 
farther, with prompt at $7.50 to $8 for 
furnace and $10 to $11 for foundry. 
Idle furnaces are showing little disposi- 
tion to seek coke at present prices and 
to get into blast. 


Pig Iron — Market stagnant, with 
prices unchanged but largely nominal: 
Bessemer, $33; basic, $30; foundry, 
$30, f.o.b. Valley furnaces. 
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Monthly Average Prices of Metals 





Silver 
——New York—— ——London——. Sterling Exchange 
1921 1922 1921 1922 1921 1922 
January.............. 65.950 65.450 39.985 35.035 372.650 421.750 
February............. 59.233 65.290 34.745 33.891 385.932 435.511 
NE. ck aoe 56.023 64.440 32.479 33.269 389.806 436.912 
a eS ae 59.337 66.575 34.250 34.080 391.784 440.715 
DEOY s.cccicccccivcaces 99.10 Jt. 05% 34.465: 36.023 396.500 444.166 
June................. 58.510 71.149 34.971 35.900 377.236 444.615 
ee cir s-t i ois biz 60.260 70.245 37.481 35.644 362.565 444.165 
NE hs nce as 61.597 69.417 38.096 34.957 364.505 446.069 
September: .......0.+. 66.160 69 515 40.082 35 305 371.725 442 800 
October.............. 70.970 68.015 41.442 34.498 386.315 443.583 
i | | BPOC SES. 6264s 
ae ee.” ee SIMONS oo eas 414.880 
NE oe ok S2P-096) .k.8. DEE cbc 384.191 


New York quotations cents per ounce troy, 999 fine. London, pence wer ounce, 
sterling silver, 925 fine. 














Copper 
——New York—— — London oon 
Electrolytic Standard Electrolytic 
1921 1922 1921 1922 1921 1922 
DOMUNEG .6...0cccee0< ABSSF 13.465 70-966 65.276 79.019 72.3521 
February............. 12.556 12.864 70.925 60.250 75.925 66.125 
PINES 6 655 eho ss 11.976 12.567 67.565 59.245 71.190 65.739 
Be, Shes ho See 12.438 12.573 69.381 58.799 71.786 64.028 
PIT vans dacsdicccsc  MeeaS2 13-001 F3096) 6t-2 74.298 66.554 
a pailctc ne Lte 12.697. 13.575 71.852 61.988 75.682 69.333 
BM roc: ick Coast 12.170 13.654 @U:.155 63. 137 75.286 70. 321 
A: re 5 11.634 13.723 68 614 63.784 72.705 69.932 
September. ........ 11.948 13.748 67.977 63 113 72.295 70 917 
October.... seccce “ROBTS 9326382 ‘Oro S27 62.775 73.476 70.693 
November.......... 135033) ws. ck OG:0I8 oo .c. 74.386 er: 
December 132999 cs Oe xk ke fe 2 ee 
Year. ee 12.502 ee 74.223 ss 
New Y ok shat ations, cents per Ib. ie inion, pounds sterling per long ton 
Lead 
——New York—— ——St. Louis ——~ ——London—~ 
1921 1922 1921 1922 1921 1922 
Se 4.821 4.700 4.747 4.388 23.387 23.667 
DRIES oul 4.373 4.700 4.228 4.396 20.650 20.681 
PEP CD ee etc: 4.084 4.720 4.000 4.421 18.911 21 266 
EMR each s Cretee cea 4.356 5.115 4.272 4.946 20.589 22.993 
BN ok aL tenses 4.952 5.420 4.784 5.281 23.399 24.462 
MR ook ie oe te 4.485 5.745 4.293 5.563 22.563 24.685 
Re on, ee 4.410 5.729 4.260 5.447 23.399 24.869 
POON oa Sn Seale ca ooh 4.382 5.824 4.217 5.537 23.489 24.580 
September. ......... L 4.600 6110 4.392 5 868 23.148 24 131 
LL SS eae 4.690 6.530 4.439 6,338 23.679 25.551 
November.......... : fh | er Se, ee 24. 483 aes 
December... 56.5. se 4.700 4.369 2 29: 322 
oS Bele eee B258s . 58.353 BOS03 sacs. “22. 752 


New Y ork and ‘St. Louis quotations, cents per lb. London, px en s testing 
per long ton. 


Tin 
———New York————— —— Lendon — 
——— 999, — — -—-— Straits ——~ 
1921 1922 1921 1922 1921 1922 
January.............. 31.470 31.480 36.000 32.100 190.464 163.065 
February............. 28.524 29.835 32.142 30.767 166.250 149.850 
IIT sa hia ncn tkece oe . 27.296 28.426 28.806 29 171 156.024 143 152 
PR eee 28.990 29 810 30.404 30.605 163.905 149.840 
May. seeceseess 5,438 30949 32.500 30/971 977.411. 150.463 
ee . 28.514 30.707 29.423 31.497 167.506 152.512 


26.755 31025 27.655 31.733 164.530 156.149 

















DI SS oe s6 x30. 25.662 32.134 26.301 32.380 155.318 160.006 
September... ; 26.280 32075 26.680 32.395 156.750 170.563 
October 2 27.278 33.935. 27.655 34.600 156.380 ....... 
November.......... POOR sistas BBO9S9) oo. oc $5G°O98) coxsc cs 
Desenber........5...< 32.406 ee 169.738 

WOME Osakssccensuace RET ONO: “sosann PIONS 5555.2 165.265 — 

New York quotations, cents per lb. London, pounds sterling per ow ton. 

Zinc 
——St. Louis— — —London —-— 
1921 1922 1921 1922 

PRS Gaae hat ih ce oe ka te £413 4.691 -25:262 26.321 
SUMPRMMIR S sR kar Thee odie, Poe hao 4.928 4.485 24.850 24 213 
EOE Se See ee sen Cnn ey ean 4.737 4.658 25.077 25.467 
RN les Wis ou eee ls giao awk aseniats wis 747 4.906 25.530 26.576 

teres sence sen cairn, athe uiica waite 4.848 5.110 26.923 27.304 
Dot pga oe chon. bu yl aie Sabie 4.421 5.346 26.750 27.893 
NN ek bx 5G Shak oe bheess pepace.» “M239 $2633: 26.262 © 29.042 
a ete este ee Cigna ee he ace eee 4.186 6.212 25.068 31.170 
RUN hoe ted 5 one gi matte oer . BBS 6.548: 25256 31-7549 
| SE 8 ae ery Fee ee 4.605 6.840 26.315 34.528 
ROMNNE cau ck.xdcs coh es >. e0 he's © hee , | ie os. : 
| eae ee os ren ee . S333. ....4 “S68 

Year.. — BIG38 5s 5 25.845 


New York end ‘St. Meni quotations; conte per pound. London, pounds sterling 
ner long ton. 


Nee ne eieieieect seoerecesicicqetionesonneenesnncrinessansncnsnsemmremnsisipeniensicsivineineseirensotaeeamen 


Antimony, Quicksilver and Platinum 


Antimony (a) Quicksilver (b) Platinum (c) 
——New York—— —New York-~ = New York—-— 
1921 1922 1921 1922 1921 1922 


400 97.260 
227 ~89.545 


740 85.529 
55.115 74.942 87.212 


RR ook tans ess 5.258 4.463 48.440 49.960 73. 

OIG. 1.555 os od io sawn 5.250 4.416 49.545 48.295 70. 

POOR fin te Se eee 5.282 4.319 46.796 50.204 72.463 87.500 
PME esas 5 os RE ae 5.137 4.980 45.423 52.280 73.404 87.500 
May 5.250 5.467 47.000 54.885 73. 

June 5.087 5.145 46.846 

Mo. 5 seus ves es 4.735 5.091 44.950 55.000 70.440 90.180 
ee 4.597 5.315 45.028 57.593 73.222 98.370 
September.............. 4.564 6.580 42.660 67.640 75.960 117.280 
MDOT os os sicle bciees b 5.085 6.905 39.840 72.560 81.800 109.440 
November.............. BFIGE needs 39.804 82 

SPORPMIIOT oboe. onda oe xs BSFOO  Sasiese 49.212 

Year.. 5 OE ig akg 


62 
(a) Antimony, quotations in cents per lb. for ordinary brands. (b) Quicksilver i in 


dollars per flask. (c) Platinum in dollars per ounce. 


Pig Iron, Pittsburgh 








Besserer Basic No. 2 Foundry 
1921 1922 1921 1922 1921 1922 
Se ee 33°96 21.55 * 39:56 20.15 33:66 24:34 
OMIBIT ois. oin 560955 reds 28.96 21.46 26.96 19.71 30.25 20.88 
RIND icv siecle dine Seu Cas 28:16 21.35 26.46 9.96 27.85 20.83 
ME on ds ecules 26.96 22.50 24.46 21.26 26.77 .22.70 
MN ices Niciaicue hale wee 26.21 26.36 23.84 26.87 25.56 25.96 
June 24.96 26.96 22.66 26.96 24.38 25.96 
PR arse te. Sol hs on poker 22:84 26.77 20.76 26:33 22:36 75.97 
August. . ee ee 21.96 30.44 20.29 27.18 21.53 30.81 
September.............. 21.96 35.27 21.21 34.70 22.82 36.75 
ROOOE sb ihe aos hha ore ha. ee PESTS Odsal oe 22596 ks 
Te Ea re PIE owes Rs Sons s BESEE 5 scess 
TICINO a Saks a bess PENG S588: POUGP: Shenae BEKO obs bai 
Year. : BIS. caccck s BSOOS- darted < BORO -sisocs 


In dollars per ‘long ton. 


Monthly Crude Copper Production 

















——1922 — aoe 
“June July August September 
Alaska shipments........ 6,321,793 4,510,953 3,366,952 5,250,340 
AMON. Oo ois 5. 45 15,100,000 143,600,000 14,000,000 13,800,000 
Calumet & Arizona...... 3,362,000 3,310,000 4,038,000 3,398,000 
Calumet & Hiecla. : (c) (’) (c) (c) 
Other Lake Superior. , (c) () (c) (c) 
EES ee 3,840,511 () (c) (c) 
Same Wee: 2. fos wc (c) (-) (c) (c) 
Inspiration. .........<.. ) (a) (a) (c) 
Miami.. peers en ene 5,923,009 5,915,000 6,383,000 5,666,715 
Nevada Cons........... 4,286,740 ey (c) (c) 
New Cornelia........... 1,565,442 1,783,950 2,854,183 3,065,409 
Old Dominion.......... 2,870,008 2,787,000 2,718,000 2,636,000 
Phelns Dodie. «05.0... 7,512,900 6,645,000 7,615,000 7,609,000 
RE ee eee 2,914,264 () (c) (c) 
Shattuck Arizona........ (a) (@) (a) (a) 
So thwest Metals Co.. <> 570,000 575,000 716,000 
United Verde........... 4,570,000 5,600,000 6,070,000 5,310,000 
United Verde Extension.. 2,941,054 2,646,810 3,250,934 3,556,010 
Utah Copper... oaks. 9,484,055 () () (c) 
Others, estimated....... 14,800,000 9,600,000 10,500,000 10,300,000 
CC OMACOMENAROR Ss 5d heel Munteen ghee Res W Meee, Bene eS 
Imports: Ore and concen- 
trates, matte........ 8,175,880 10,934,340 PUGOIISO- oe ec. 
SIRO: SOM INO OUR oe ictal cn |. ee RMD | face eoed 
blister, unrefined 14,596,714 25,656,776 28,504,557 
Imports of refined andi ld 28,321,991 7,230,319 TOB5ESIE ccc secc. 
ROUEN ce cso Sn EO ett as, eee, |S gran Sc. tee 
Backus & Johnston. : 1,276,900 o (c) (c) 
Re pees 1,377,500 1,171,958 1,364,025 = 1,160,933 
SMM hs oe.ee aces Os (1) 1,105,958 (c) (c) 
Cerro de Pasco. . as 5,368,000 () (c) (c) 
RONME sacl ce Ceonccc es 11,460,680 (c) (c) (c) 
Cons. M. & 8. of a. 53.020 (a) (a) (a) 
Faleon Mines....... : 592,000 549,120 Gee batacte: 
BAUER WBisisse cdo 6 ss ss 2,725,989 2,834,980 MATER cts 
Granby Cons.. eign : 2,263,339 2,601,007 BEE OO occ 
Hampden Cloncurry.. (1) (a) (c) (c) 
TNO cit he 805 lanes 8,359.490 8,972,145 8,553,195 7,766,019 
Mount Morgan......... 1,416,000 920,000 882,000 
Moun: Lyell. 978,000 900,000 656,000 
Phelps Dodge Mexican... 1.998,000 1,505,000 1,587,000 2,500,000 
Sumitomo.. sues Spee Re: 2,298,856 BOGENOD iene tes 
Wallaroo & Moonta. .... (2) (a) (a) (u) 
Comparative Annual Copper Production 
1919 1920 1921 1922 
PR ss 135,733,511 121,903,744 90,596,597 32.010,292 
February. 111,649,512 117,540,000 86,682,941 45,957,530 
March... 102,040,460 120,309,316 91 046,345 55,795,760 
Are... oe 98,808,998 116,078,871 45,946,523 (c) 
ee 92,652 975 114,964,207 25,310,511 (c) 
We aon 5t Se 95,856,570 116,107,856 24,623,693 (c) 
PP ccvee ose e 100,369,247 109,729,610 22,033,739 (c) 
ONE Se bce Rade 107,994,040 112,460,254 23,248,398 () 
September........ 108,703,075 104,919,562 23,855,316 (c) 
eS ee 115,143,143 105,231,571 SUMP EE. obsed eve 
November........ 117,239,735 106,700,178 MOOUE NE. | bec c cues 
December. . 102,997. 633 95.709,009 DHOERE |. side cess 


(a) No copper produced during this month. (c) Not available. 
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Stock 
AMNOG.  6d6 558.858 
Alaska-Br. Col...... 
BIGOT 5.5 8646055 <8 
Anaconda.......... 


Arcadian Consol..... 
Avis: COM. ci 5 ccs 
oe ee 
Bingham Mines..... 
Calumet & Arizona.. 
Calumet & Heecla.... 
Canada Copper...... 
Centennial.......... 
Cerro de Pasco...... 
Chile Copper....... 
GR eee cic sien 
Copper Range...... 
Crystal Copper...... 
Davis- Daly......... 
East Butte......... 
First National...... 
Franklin 
Gadsden Copper.. . 
Granby Consol...... 
Greene- Cananea..... 
Hancock 
Howe Sound........ 
Inspiration Consol... 
POR CO 6 vik cnec:s 
{sle Royale......... 
Kennecott.......... 
Keweenaw........ 
Lake Copper........ 
Magma Copper..... 
Mason Valley....... 
Mass Consolidated... 
Miami Copper...... 
MEIQHIGOR,. b06 505.08 
WRONBW Bisa .cce cians ss 
Mother Lode Coa... 
Nevada Consol..... 
New Cornelia....... 
North Butte........ 
Ohio Copper........ 
Old Dominion....... 
CMMMOIN Secs ecwses 
Phelps Dodge....... 
CNN nan tte oe 
Ray Consolidated. . . 
Ray Hercules....... 
St. Mary’s Min. Ld.. 
Seneca Copper.... 
Shannon........... 
Shattuck Arizona.... 
South Lake......... 
Superior & Boston... 
Tenn. C. & C. cfs... 
TUOMIMMNE, os 5.55% 
United Verde Ex.... 
Utah Consol........ 
Utah Copper........ 
Utah Metal & T.... 
VICGOHIES cos eos 
WRN Res oS arcaeaes 


Internat. Nickel..... 
Internat. Nickel, pfd 


Carnegie Lead & Zine Pittsburgh 


National Lead....... 
National Lead, pfd... 
St. Joseph Lead..... 


Cs 


Am. Z. L. 
Am. Z. L. & S. pfd.. 
Butte C. & Z....... 
Butte & Superior.... 
Callahan Zn-Ld..... 
New Jersey Zn...... 
Yellow Pine..... “ee 


Batopilas Mining. ... 
Beaver Consol...... 
Coniagas........... 
Crown Reserve...... 
[ae 
be TM sda oe cc 
ei Kinley-Der-Cav.. 
Mining Corp. Can... 
Nipissing........... 
Ontario Silver....... 
Temiskaming....... 
Trethewey.....-.... 


Exch. High Low 
COPPER 
Boston 60} 583 
N. Y. Curb 4 2} 
Boston 234 23% 
New York 52 50 
Boston 248 «(2k 
Boston Ss 73 
N. Y. Curb *] *8 
Boston 173 17% 
Boston sick Sara 
Boston 286 280 
N. Y. Curb *2 *2 
Boston 5 8} 
New York 392 383 
New York 254 233 
New York 283 26% 
Boston 39 37 
Boston Curb 2% iW 
Boston 43 4 
Boston 9% 8} 
Boston Curb *52 £50 
Boston li 13 
Boston Curb *85 = *75 
New York 30 28 
New York 29 29 
Boston 73 $23 
N. Y. Curb 4 3 
New York 373 354 
Boston Curb 53 5} 
Boston 21 203 
New York 34; 33 
Boston 2: i 
Boston 3% 33 
N. Y. Curb ia -~ Sices 
N. Y. Curb 13 13 
Boston 23 23 
New York 28: 89273 
Boston 23 23 
Boston 59 57 
N. Y. Curb ao gts 
New York 15% 143 
Boston 173 163 
Boston 103 9 
N. Y. Curb *54  =*34 
Boston 20 19 
Boston 31 31 
Open Mar. 4175) #165 
Boston 38 35 
New York 144 = «133 
N. Y. Curb 13 i 
Boston 43 41 
Boston Cae 
Boston *75 *70 
New York 8i 8 
Boston tl) +*30 
Boston 2} 13 
New York 93 
Boston *50 8 *50 
Boston Curb 28: 26 
Boston 2 2 
New York 67} ‘ 
Boston Ie IX 
Boston 14 1} 
Boston 14 «*90 
Boston 9 8} 
NICKEL-COPPER 
New York 15t «143 
New York #85 +75 
LEAD 
53 53 
New York 113 1073 
New York 1142 «1143 
New York 18; «178 
QUICKSILVER 
Boston *i0 *10 
ZINC 
New York 182 163 
New York 53 53 
New York 73 7 
New York 33 314 
New York 8 868 
N. Y. Curb 172 +166 
Los Angeles *76 8 6*75 
SILVER 
New York j 5 
Toronto *3 «31 
Toronto 2.10 1.85 
, Toronto *27. 0 25 
N. Y. Curb 3 33 
Toronto *251 = €25 
Toronto *25 *25 
Toronto 1 1 
N. Y. Curb 6 53 
New York 7} 7} 
Toronto *35 48930 
Toronto *54 #44 


Last Last Div. 
*} Aug. ’22,Q $1.00 
234 Mar.*19 «1.00 
= Nov. ’20,Q 1.00 
Fi Oct. 18 @° 0.50 
WO SiS ho ale ee 
174 Sept. '19,Q 0.25 
60 Sept. ’22,Q 0.50 
iz Aug. '22,Q 5.00 
) Dec. 188A" 100 
Hs Mar. ’21, Q 0.50 
27 Sept. *20,Q °° 0.37 
as Mar. ’22, Q 1.00 
4 Mar. ’20,Q 0.25 
83 Dec. ’19, A 0.50 
“51 Feb.’19,SA 0.15 
ese 
28 May ’19,Q 8.25 
= Nov. ’20, Q 0.50 
3 Jan.*21,Q °° 0.05 
35: Oct. '20,Q 1.00 
5: Sep. ’20, K 0.25 
20% Aug. 22, 0.50 
33 Dec. ’20, Q 0.50 
: acsaneniiade eee 
7 Jan.’ 19, Q 0.50 
2: Nov. *17,Q° 1.00 
= Aug. ’22 & 0.50 
57. July '22,Q 1.00 
11 June ’22,I 0.50 
142 Sept. ’20,Q 0.25 
16: Aug. ’22, K 0.25 
9 Oct. ’18,Q 0.25 
WA wean oe 
19 Dee. 718, Q 1.00 
31 Aug. ’22,Q 1.00 
. Oct. ’22,Q 1.00 
35 Mar. ’20,Q 1.00 
A Dec. ’20, Q 0.25 
41, Apr.’22,K 2.00 
*70 Nov.’17,Q °° 0.25 
8 Jan. ’20,Q 0.25 
~~ owed eae sake ea 
9: May ’18,I 1.00 
*50 May 13, 0.10 
26 Aug. ’22,Q 0.25 
2 Sept. 18, 0.25 
64 Sept. '22,Q 0.50 
— aly A 0.30 

L eee wen nne eeere 

ME co iwcupanve a 
OES ccccetuada “aen 
142 Mar. ’19, 0.50 
79} Aug. ’22,Q 1.50 

Ses. eee eo @ oe eee 

108 Sept.’22,Q 1.50 

1143 Sept. ’22Q 1.75 
173 Sept. ’22 Q 0.25 


*10 


18} May ’20, 
53 Nov. '20,Q 
73 June ’18, 

32: Sept. ’20, 
8} Dec. ’20,Q 

1673 Aug. '22,Q 
*75 Sept. ’20,Q 


§ 
323 3 
1.85 
*25 


cooooooooococne oNno-co-=— 












Stock Exch. High Low Last Last Div 
GOLD 
Alaska Gold......... New York 3 3 A Ss th es a Ser 
Alaska Juneau...... New York B Fy |) Oe ee Saar 
RDU othe <A Toronto 736 9ST SSE cee. atene. Sa 
Carson Hill......... Boston 8 73 ME Saito aiac Paras 
Cresson Consol. G... N. Y. Curb 23 25 3 Oct.’22Q. 0.10 
Dome Mines........ New York 393 38% 393 Oct. ‘22,Q 0.50 
Golden Cycle....... Colo. Springs ; --. “91 June ’21,Q 0.02 
Goldfield Consol..... N.Y. Curb *7 *5 *7 Dec. ’19, 0.05 
Hollinger Consol..... Toronto 13.05 11.90 12.90 Oct. °-2, 0.05 
Homestake Mining.. New Yor 73 713 73) «Oct. '22,M 0.25 
WIN a 5 co Sige a's: 3 oronto *10} * 8 Wc gs eden eee, ey 
Kirkland Lake...... Toronto 2 ee, es, Ses aa 
Lake Shore......... ‘Toronto 2.85 2.80 2.84 Aug, '22,Q 0.02 
MclIntyre- Porcupine. ‘Toronto 18.25 17.45 17.75 Sept.’22, K 0.25 
Porcupine Crown.... Toronto *25 +234 +€24 July ’17, 0.03 
WUNGMM co cbse oe Colo. Springs +*40 t*35 *40 Oct. ’20, 0.01 
Schumacher... Toronto O98. 958: OM ea dense ucnxs ewe 
Teck Hughes....... Toronto *9] Wee? OW. oi eee aa aad 
Tom Reed.......... Los Angeles *85} *83 851 Dec. ’19, 0.02 
United Eastern...... N. Y. Curb iF 1§ 18 Oct. ’22,Q 0.15 
Vindicator Consol... Colo. Springs *5 t*3 *4 Jan. ’20,Q 0.01 
Vipond Cons........ Toronto SGm. ‘SOR a SOG. co. d cen ead 
White Caps Mining.. N. Y. Curb *15 *13 WEN 60k aia en as aia 
Wright-Hargreaves.. Toronto 3.33 3.2% 3.36 Oct: 22 0.05 
Yukon Gold........ N. Y. Curb *91 *87 £%*87 June ’18, 0.023 
GOLD AND SILVER 
Boston & Montana... N. Y.Curb *13 0 #1] WEEN cctrew bes ee: abla 
Cons. Virginia...... San Francisco *12} 123 *12} ............ as 
Dolores Esperanza... N.Y. Curb - 23 3 Oct. *22 2.50 
El Salvador......... N. Y. Curb e. See (Oe denice. naa 
MacNamara M.&M. WN. Y. Curb *9 *8 *8 May '10, 0.024 
Tonopah Belmont... N. Y. Curb 13 1% 1&July ’22,Q 0.05 
Tonopah Divide..... N.Y. Curb OGG SOR ORR os iv eareas Sacra 
Tonopah Extension.. N. Y. Curb 34 37% 33%Oct. '22,Q 0.05 
Tonopah Mining.... N. Y. Curb 2%; 2) 2; Oct. ’22, SA, X 0.074 
West End Consol.... N.Y. Curb 13 13 1 Sept.'22,8 0.05 
SILVER-LEAD 
Caledonia.......... Y. Curb *8 *7 *8 Jan.’21,M 0.01 
Cardiff M. & M..... Salt Lake *50 ©€45 €45 Dec. ’20, 0.15 
Chief Consol........ Boston Curb 5 43 4} Aug. '22,Q 0.10 
Columbus Rexall.... Salt Lake *22 *21 *21 Aug. ’22, 0.03: 
Consol. M. & S..... Montreal 26} 26 26 Oct. ’20,Q 0.62} 
Eagle & Blue Bell... Boston Curb f*5 = 7+*3 *3 Apr. ’21, K 0.05 
Electric Point....... Spokane *5 *4 *5 May ’20,SA 0.03 
Federal M. &S..... New York 123 124 12} Jan. ’09, 1.50 
Federal M. & S. pfd. New York 57% 54 55 Sept. '22,Q 1.25 
Florence Silver...... Spokane *373 *35 36) Apr. 19, 0.014 
Grand Central...... Salt Lake 765 +*60 *61 Jan. ’21,K a.01 
Hecla Mining....... N. Y. Curb 7} 7§ } Sept. '22,Q 0.15 
Iron Blossom Con... N. Y. Curb esd c= ©26 Age.*2Z.G 0.024 
Marsh Mines....... N. Y. Curb *12 *10 *I1 June’2I,I 0.02 
Prince Consol....... Salt Lake ¥*13° *103 «=*11) Nov. ’17, 0.02} 
Rambler-Cariboo.... Spokane *4 *32 *4 Feb. 719, 0.01 
Stewart Mines...... N. Y. Curb *7 *7 *7 Dec. ’15, 0.05 
Tamarack-Custer.... Spokane 3.15 3.00 3.15 Jan. ’21,K 0.04 
Tintic Standard..... Salt Lake 3.32: 3.07} 3.07} Sept. ’22, K 0.05 
Utah Apex. :....... Boston : 23 23 Nov. ’20, K 0.25 
IRON 
Bethlehem Steel ‘“B’? New York 72 703 703 Oct. ’22 Sua 
Char. Iron, pfd......  Detrcit 4 14 | eee ae 
Colorado Fuel & Iron New York 31 29 29 May ’21 0.75 
Col. Fuel & Iron, pfd. New York are wae 105 Aug. ’22 2.00 
Gt. North’n Iron Ore New York 353 33} ‘at Nov. ’20 1.50 
Inland Steel......... N. Y. Curb +o Se 48} Sept. ’22 1.00 
Mesabi Iron........ N. Y. Curb 103 103 RON aire cates Sowa 
Replogle Steel....... New York 32 28 PE ate a rae 
Republic I. & Steel New York 56 483 493 May ’2I 1.50 
Rep. Iron & St., pfd New York 854 83 84 Jan.’22 1.75 
Sloss-Sheffield S. & I. New York 463 453 451 Feb.’21 1.50 
Pe ONO cae cbaws New York 109 1053 106} Sept. ’22 1.25 
U.S. Steel, pfd...... New York 1225 (21 122} Aug. ’22 1.75 
Virginia I.C. & C... New York 59: 58 593 Jan. ’22 1.50 
Virginia I.C.&C.,pfd. New York 834 83 83 July ’22 2.50 
VANADIUM 
Vanadium Corp..... New York 43; 40} 42} Jan. ’21,Q 1.00 
ASBESTOS 
Asbestos Corp...... Montreal 73 70 70 Oct. ’22,Q 1.50 
Asbestos Corp. pfd... Montreal 874 86 864 Oct. '22, Q 1.75 
SULPHUR 
Freeport Texas...... New York 243 223 223 Nov. ’°19,Q 1.00 
Texas Gulf... ...5.. New York 633 59 63 Sept.’22,QX 1.00 
MINING, SMELTING ae ae ™ “me 
Amer. Metal........ New York 49 474 47] Sept. ’22, . 
Amer. Metal pfd.... New York 112 112 112 Sept. ’22,Q 1.75 
Amer. Sm. & Ref.... New York 61f 58} 59 Mar. ’21,Q 1.00 
Amer. Sm.& Ref. pfd New York 1045 102 102% Sept.’22 Q 1.75 
Am. Sm. Sec. pfd. A. New York 993 98 99% Oct. ’22,Q 1.50 
U. S. Sm. R. & M... New York 41 40 40 Jan. ’21,Q 0.50 
U.S. Sm.R.& M. pfd. New York 47 47 47 Oct. ’22Q. 0.873 


*Cents per share. 
Monthly. K, Irregul 


ar. I, Initial. 


+Bid or asked. Q, Quarterly. SA, Semi-annually. M 
X, Includes extra. 


T ti tations courtesy Hamilton B. Wills; Spokane, Pohlman Investment 
Co Salt Lake, Stock and Mining Exchange; Los Angeles, Chamber of Mines 


and Oil; Colorado Springs, The Financial Press, N. Y. 
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A Device for Removing Water 
From Compressed-Air Lines 


Water in compressed air is a familiar 
nuisance, but its detrimental effects are 
not always fully recognized. The water 
itself slows down the operation of tools, 
freezes in the exhaust, and washes out 
the lubricating oil, causing rapid wear 
and rusting of parts, and, in fact, is a 
disadvantage in most of the many appli- 
cations of compressed air. In addition 
to these troubles, the water collects in 
pockets in the piping and, when finally 
picked up and carried along as “water 
hammer,” loosens pipe scale, rust, and 
dirt from the inside of the pipes and 
carries these gritty materials along into 
the equipment being operated. 

Ordinary free air, taken in at the 
inlet of a compressor, always contains 
moisture in the form of invisible vapor 
ef water. The amount of water is ex- 
pressed by the percentage of humidity 
ef the air at any temperature. An 
actual example will illustrate how con- 
siderable a quantity of water is com- 
monly involved. Take a compressor of 
1,000 ft. per minute running for eight 
hours, intake temperature 82 deg. F., 
humidity 75 per cent. The total weight 
of vapor taken in with the air will be 
600 Ib., equal to about one and one-half 
barrels of water. If the air is com- 
pressed to 80 lb. pressure and not cooled 
by an aftercooler, this entire quantity 
of water will go into the air lines. If 
an aftercooler is used and cools the 
air down to its original temperature, it 
should precipitate and collect 476 lb. of 
water, but would still pass 124 lb. along 
into the lines in the form of vapor. This 
will be further condensed as the air 
cools off in the distributing lines and 
will show up at the outlets where the 
air is taken for use. 

A means of separating and auto- 
matically discharging all of the remain- 
ing water in liquid form, which is said 
to be successful, is by the application 
of the “DriAir” trap, manufactured by 
The New Jersey Meter Co., Plainfield, 
N. J. 

The “DriAir” is said to be automatic 
and to require no attention after in- 
stalling. It drains itself by means of a 
float-operated valve as fast as the 
water collects. Separation is effected 
by the well-known methods used in 
steam separators, including: reduction 
ef velocity, change of direction, baffles 
for collecting the entrained water and a 
channel or gutter to carry the water 


out of the influence of the current of 
air. 





Austin Rix, of the Rix Compressed 
Air & Drill Co., has been assigned to 
the San Francisco office of that com- 
pany. Edward Crowley will hereafter 
be in charge of southern California and 
Arizona sales, with headquarters in 
Los Angeles. 
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Nissen stamp mill in Rhodesia, cam floor 


Nissen Stamps in South Africa 

The extended adoption of Nissen 
stamps in the newer plants in opera- 
tion in the Far East Rand draws atten- 
tion to the high duties being obtained 


At the Modderfontein B plant a test 
was made to compare the relative ef- 
ficiency of the Nissen stamp and the 
standard type of stamp mill of Cali- 
fornian pattern. The comparative re- 


per unit. Data are shown in Table I. sults will be found in Table II. 
TABLE I. DATA ON STAMPS USED IN THE FAR EAST RAND 
Duty, Tons 
Number of Weight, Character (2,000 Lb.) Screen 
Mine Stamps Lb. of Ore per 24 Hours Used 
Shamva, Rhodesia............. 56 2,000 Medium 35 3/8 inch 
Falcon, Rhodesia.............. 26 2,000 Medium 19.5 9/64 inch 
Linnet, Rhodesia.............. 2 1,750 Soft 20 26 mesh 
Linnet, Rhodesia.............. 2 2,000 Soft 20 28 mesh 
Bustick, Rhodesia............. 8 2,000 Soft 25 3/16inch 
Machavie, Transvaal......... : 4 2,000 Hard quartz 15 17 mes 
Fairview, Transvaal........... 2 2,000 Medium 33 3 mesh 
Leeuwpoort, Transvaal......... 2 1,500 Hard, tough 13 17 mesh 
Modder “‘B,” Transvaal........ 16 2,000 Hard quartz 29 3 mesh 
New Modderfontein............ 56 2,000 Hard quartz 30 3 mesh 


TABLE II. 


Tons crushed per stamp per 24 hours................ 
Horsepower per hour per ton crushed............... 


COMPARATIVE RESULTS 


OF STAMP MILL PERFORMANCE 


Nissen Stamps California Stamps 
9 Mesh ‘‘Ton-Cap”’ 6 Mesh ‘‘Ton-Cap” 


Screening Screening 
ie ceil 5 teies 28.9 15.1 
we ieselerateed csarceane 4.4 6.5 





Nissen 


stamp mill in Rhodesia, stamp floor 


